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&$M tm a. «r ©.iwm gatll teali^ ©© .^ &s 
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mm t# .shoir 
I Warn gall# appear 
t#- fe®: •jpa^rfe: mt fefe« pw$.imwy gaAl wM.^  was «arrl«4 up lagr aleiMsft* 
M.« #f ife# jr®gtm» 
IMs inift emTXmse^ la^ 
Ite.ae *01^111. «iaM p3amta latf Baris 
a^. %#%Ka@e«' fmit tteix* a-itetf» ii^ faida sae«nsia'a^ 
mm m^lf W t]tea lisi^ ataimtle tisauaa 
•saar ©f mkm&^Mut ftia -mmi^  resmlts w»Tm ©totaijMMl 
tmm %mmMiM%%mm -m. aiii.. thm ^wm%M aai ajct«iasi<m &t tim 
wmmA.&M. mmik ia0©miafe#lt tisirta. wmm tlaa pipiae-ij^ l factoa?* Ttoaty 
ml.®# atatiMi H^itt timmt m» mm inmsJtim gj?®wftEli ®f tia^sawi, 
%>f i»t:^al.ii^  f^xNpirlii 0jr tlia bactai?ia 
apft«M ^amft ta. %Tm ira»sal>a.» 
wtH^ til# iK3EtMai€» ti-aa^nas^. I l^ly 
f#,r a%i»®iia ©# %w®r tias^ -e^Baactiaii: tisa 
'»a®#i^ a3pgr' galls wlttate ^®aa ar-islji®; at tl«i. iwaimts of iaoemiatiaiis* 
x^amlta is^oir thmt #al!l €@H9a xi0%^ ita waj %li3!Ni»a|^ . 
If aiilL %'^ .ls, tliea '^ ^maal #3?gai3Lla». la 
u fitaaa- sl^ XiUL'eat *1 '^ 
mmfum. sa3.3. pi?^l»law %# mmA mm l^a €»»t3metiir# mlmi!«a 
tlila ii.£Mas« ap(|)Sa: %f^#a ma- 'tpiaatlom^bla* 
Mtor aaft Jiait% il#al,Jfcii. a pj?alAadlm.i^  i^ apcijHfc is. 19SSy 
atatait tiint ta«. ••feaiaf&#l..e^a #^3J. ii@t '^la#!tota€ trmi. imvA- galXa 
•immim «MpiiM«iia>iMiiaaNa«MMMaH^^ 
SK appla* t&at %lm-m gal la a^gpit; lam mei?ej.3f 
&t &pp%0 %»«» 4t,s©ai»aii^  at tiim wmrmT^ tw-' 
earns# ©f at Wm (11) al»@ s^ porfeed 
^wmm $M 3?olatlv«l.y f-mt oas^ si, 
S»®f3i«.tS,« *»» m4® &f at l^ toi tmlcai tietm 2&8' 
t»#«« llalf l®- f@r #®at @f oir-©=pgi*©wtfas w«3?© dim to 
:F«* tti3mB-l'ja©.S.jB»«« is#lati.©m 20S appl® ta?©-«# l»v« 
,l®!g ttfm ©ttat w«» 4a« t© ta:aefaeleea» 
tlx©®® -stt €Jl:S'empt«Nt mtrmmTj st©®k» 
wewi luilii©  ^ asitfftlmlly »€@ gimJTts plajit»4 ia st®3E»lli«®4 
,.4« fsfcm f^ ileNt ®l3i0«r Pa, 1aBt»a-' 
iiKiw©ii€ ®v®3?E3?»ewrfe!3» war« 
©mwiiA %y •ssapss# at t&« tip ®f 1^© ®e:i€8a li.^  
aiift tlpit a. i«J©:i»i,ty &t tia© £ialf®i®»t3.<»a at tfeaa i^iiioa of pi-fMS#-*!-
:is®sit ifeppl# f©.»a# Im a ©ia l^&r miimr* 
lifciti* am-a Eaitt- f it} ak€® Isolati^ a trials om appla 
ami»®®iEy tliat feait 4i.»eaf#a :^ tea-©ama# @f e,3?om @all,» 
t:3Kl.al» tm. £mm -mmw- mee^ treaa shcjwdia tl»t 
.«kl3r atoit t*« fa-r #«t mmm mmm gftH# l%3?t^ ©tr laola-
m'Tfomm gall# eealy 14 p«p 
as fedl^  lajr ttuaafaelia^a.^  
tfeat tinea© §»lla.|^  f$»©ii Fa# .JSSST 
fagSi^ ; «imM. fe»i waf^  jp«toifly fltfei^  
aftaa? «&©•« titet largaip pas^ eaat*-
appl^  %m»st ms m&% «ams«4 isf Ps« 
tuit w memtiml &f felies® ©«»«i^-
gS^owlKfet# ap l^# tka^eaffl® soww t^ :Siii|5lifi#d« Stmm tl» 
i«fgi^ :®: mimtlrnm ttes®. mt w«ysi»o«rt3  ^ a.i?« 
mi# ®it tiwi ©r gimfttsiSf. It- «« feJsnt ©«at'jp®a mm" 
m'^ ma AmiM I0 tmrn^  ^ mtMm  ^mi^ iM i» 
til® g^mft #» in #f' mmi^ r ms^ * 
Ftips;t at%%«i^ t« mt ©f ©allma w«r<® r®po3?t®€ 
Mter »i««ii# (.3,®)* mmf- 'felmt. fitt«d gw.ft» 
-g3»ii.-fe«.i? .tima. w«l.l oa««-* Tkmj 
imm mm: sfestiM ta mking mt gjpaft# 
anai .tinat Wm m%m gi^ ft  ^emt t® fit 
«-isa i3«t mtMmm€ %m #xt«wt %l»' ©mr <m tine st««»ie« 
mm&tmr «» to witldya^. tte® ^ammm.% ©f ©allm« to©t 
m m €®-rtaia !«%: »©%• aaffidi^ tlgr %# #f Talne,-
.®». .lomeS# {10> stigg#flt®a tfe# ««%« 
g»ft. &» m mmm mt 0Cfit»IliBS 3  ^
mkTmmwt r®ai* wpappisag t« lmf% 
m s^yw«% «f ©m% •xp#,s«€ «ti^  tiM« faet 1«4 
Stei«#» %y wmmern lanTiitM (It) »iiG(Sf»a timt m 
gm '^ tup® ii|>3pM#€ a« a w.impp®-®' ga¥« m wttj?feii€' 
4#«-3»a.^  ;1A ttop- aji««fc ©C t«,p« was ©ia«<-lMilJf 
tiB l^i w%m' Mt m« mppltoi tfe# gmfta. Tiusix f^ey®, .it 
%m ^mmMrn ttet og' %im gjwiJ% W2?app  ^*itla mmmrn--
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ii.» Ste# mXmm »t:&iml. tMmt tfe® straim b«» 
suaotln ]^? host* 
§m& Its I imwm ttiat %h^m mppX® stT&iM &t 
;f»,> tuaij.jg'ai^ l.^ iai^  g r^©<ta«s®» tmm^m wMcfc ai*® Sm 
t» .te0%Sv» fwma. tlies® t%aaai*s 3m« 
sm0©«®sl^ l mly wltfelJa stiert' .perlO(t« aft©f 
tmlmtXmm vmrm 
m®gatiiir«» *&* tiiat it is possibl# that 
Wm-. mtmral.. ##" &«r.ial ti®a®r# Is eaased 1*?' 
fjTOffli tlij© mtm.SM mt tli# -^wmm gall 
m la.t®r pwLpmt siifgl«i|?- iW} ttoat tSae apple stmija 
®f Wm* ti»i3tm#i®as iaiil,l>-lt®d tto.® w&mtlmm, jmam i^ ot and aeed-
Itag 
atji^ . |3S|# im tli@ ©tber hmsA  ^ smppoi»t th® Jflad--
i.iig:S Bife#!":* Wriglit as<l. K®it% CM>t  ^that hala? -^
i»##t, mw& ^wmm ^11 a«s saiisM. twm o.f»jgaBie3B»* Munei# 
msii. Smit 110) #&©w«d. tfeat tli# <&irf«r«€, firon 
£©• in St® « ®ar%©1^dira.t# media,, aad by 
tlmt. %hm-^ p&&^ stfrnSja. #.Jf Ifn-*- wmM p3Podu<5© .gall 
ai^  mm temt t3»t WkXm wa.» tfe© o»lj eult^ o:*® 
wimM Mlli apitf-tiiM mm 'Hi^' 'Ot t^fir hoatm 
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aiai. Al^ g;^ »a a* »p« hj Hikei* et 
«!• i^lm. Wmmw&Tp 1£ tk® eM.ittii^ .i r®aeti#s« mttvtimted to ?»• 
®a#«s t® hm s*iffi«4#at tm $-mt$.£y fc.be m.t m£ & nam 
%m &m tbm Unmt^  a# ©acp2:»©sB«4 to 
tim i-si 3a® 3.®S:S s.tgftlfS..eftttfe tlmia •«&© difreremes rmusd 
%M til# ciiitrnml mmpmmmrn Mm mm ems# galls ore formed and in. 
«tai.#r #aly ]aaif^ a!»©@t d®"if®34i|3!»« ©lis of the pTotolmm 
will lb© diisett»»#d" im, tli© follswing p«tg@®,» 
ar©. talm3.at«d tti© differ-
A® i&psAii^ &msm m mmm mm ai© i&.OTm©#f 
mymp^mm tiiim®^®  ^fey t)m mfmm ^11 ftad halryr«i-©t 
ms tm mmgm^^  ^% mlmmm of tjx® pyia-
«tpai &txmmeteirtst$.m. #f ea-sia#. 
Urmm ^11. te '^ fg» •fciwfaeima i« a diatlaet 8w#li-
tag «p g&Il at til#' folut of fli# galls ar© 
feni^  mat#-rgf*©i®a imrt© ®f tli© tree wltti tte© greater 
pere«i3.tag® li^ tiag f®«n€ afe tto» ®i-e gall« appear 
first a# swill, wMtljgiii,. #.r »p@^p gi»owtlJ#« Aa tli«y 
•wmtva?© tii«  ^ 4ts»i#«€ anfl ©niarga t© a ao.asia«rabla 
d«gf^ e# ©ft#® fTOiP #»• ti.wm Imelisea la diaMet«i»» 
ot tlat« ta ii«st alwaya »N&^a.ar# It wmj b® rcmiia, 
la,©ai®pJ3.eFl«&.l|f- or otlaef* irr^egiila# simpea ©ad t±ia 
«ai?f»e® is ttsmlly ai^  A ba,rk layer la 
mt f0iW04 «ft gall t.iss«© ami tlfca t«x.ta.r© is nearly alwaya 
0#f%# wliieli Mll&mm. it t# l>e easily «rl-tii tlie fln^r imll« 
In cmmem^ ttm galla bair® a 4ai% hrmm and. 4©e&yed,» 
In paart; as a 'stei®!®, tweaiis® toasterla, and fuagi haiN> 
gs-inai. . asf«ita &:m 'tmt feorad aa#iieiat:@4 witli galia 
eaiiged fey tiiit®fa©i#aa» 
0all«a iaa®%.# wiil#i is r®«»ed Htmei mxm/ma eallua, haa ©ftea 
im®t 1» usually i©-©at«« 
at til# gwtftM mppXm trmmm ajul wmj d#7@l«ip 
frfl^  Wm  ^ 9^ toot is yoasg it Is smailp wiiltl®  ^aia^  
s®ft «,®ft ®l®s«l3? T%mmhXmm y^wa^. gall ttssii®.*, E«w»«v«r» mm tti® 
callm# a %&y  ^ Is AftiMc* m year, 
tli© .siii»,fa#ii ®f tl«. teiot Is wi«^ ms" Immm »a«®©t&g, 'C«irep#d wltb m 
tex»]k lmy-&v mmM imj ^'hm tWK- imMm- Sm M^mmtrnrm 'She m&pm mt 
.eallm kaot, .1® ustttally S|>li©,rl#ftl Imt ®ft«B tines It i« Quit# 
iry«g»lsjf». flai« t#jit*ii*# &t tbts farwitliist %m imrd and It 
3i©fc 4i#eaf mm im tli# «a«« mt ^11 ti#aa#* lt©®t« are not 
msmllf as»<s#iat#4 wittt «alM» ®®#aMil03aally a tern wmy 
Iss prm-mwsMrn 
M ®i»#itr t# tke ®3Ba«t matur© of lmi3:^ r©-ot la* 
4ae®# tof Wrnm ^MLwmmm»m m mmrimm mt 1©@ wsaltfety stfpl# tFe«» 
m&m li»isalati«# t«# i»tii€»ft ©T tta® tJPe®s w#  ^ ljji>-ealat«d la 
:^11# tli« wmx*m ltt©^ewlate4 la JULEMS,. 1930* 
twmm w®r@ at regmljtr iat©Firal» throw^cftat tfe« 
0f ISSO aiwi It was f®wiit tliat f#* i4ii«iig©B©» ii»lui6<id 
•'tytWMW iwrt»iww*iwwiM[ii^  ^ n 
mtrm %m& Mmtlmmt t&rm of imtrsn^mt whl^ will to«: immtm 
iM ttii.i! pap«r •«» A:0. B «®i #» ttoe prlsftlfftl betwam 
«.» Qf .wsirir®OTffl®it aEta im amm csk-mstm 
t&®3r my Mtrnw^mAm iat# m.^ ©tli«r.# 
.f^ MW m :balryri^ #% liwl»©@4 toy F»» is fiesta  ^
m&tm  ^ wtmmM- m. imttmmBLblm ®w»lllag» i&#a y^mag, tJiia tmrsm'* 
•IS** 
Smwm 0 featrs't'oo'fc !• 4 
I 
mmlllm  ^wMeii my  ^ f&ls sw@lliag| i# iuad 
mswlly St It 1» wmSm mmm^rovLm iW'Oti®-fe« 
®i*©' @i* W@ mtl'limttmim ImmM*- fair0 .^i?X« 
«aMl%tcsie» th.^ 0# wlHl gnwF mA l>#e©ws fiX,,ealiy 
Wmtm 0 i.ai.u®®:€ hy mf fW* yiiiRQgeiiea '.tolt®' 
d»ar£ ®t«3a@ 1« 3islio«ii 'Sa VIX B# 'N„ 
relatijm fe®.tw#»®fc 0irc»ina gall#, ealltts knot#' a»d ' 
i?00t is aliQsra tii tafeljs. !•• -Biis tafel# gtir®-® tlxe itmfSiortaK  ^
ehsimefce2*isitl«{Ji ©.f ©f tfe©®e fS-ramtisaMi# 
Ffcw an histol-ogie&l ^©ijjati^rmaja (S) fchat 
\ 
til#!'# wmm #©a© l>atw©#» er®wa gall tlssme,; aiM ©ailiui-
"kaat.# S®w«Tr©i*,, Umm 4iJ"fey@»@®s w©r© sot ir©.i»f diajflm-etive* 
•Sli© tlmt til®- f ^ M®r» ©f ©allm# loBcot 1® i^ t^ nticai wlt2  ^
•', f ;• 
sofWftl m%mi ps^ wMmmm i^ il# tu fcto# -eaii® &t gall a 
tfeat, p9X^@@ffijal'pai»®E -^
i..» *® %er@ jL:» itliMi m M.t£&r»msm Mm tli® arrai^i®®-
iwimt ami ©f .f©wu®a la, tim MktmTilQr &t taa®®« twn 
Siae® tto i^s te®tw®«3a- ie-rcHm gall 
mmM. hairy«i'0f%|, m -©f tli© reaettim® &t tii©! -eauaal 
®f*gftaJ.®Wi #lioml4 a la® ® b©tt®i* t3t»a®r®ta®dSjag tli® 
|ifeys£ol® l^.i»i tlies® fcw® sp®o.l®« ©f 
teaet«rS»# Sianii «. ®««pa3?t:«®a 1® gt'^ «a iigk tsabl® 2,. irM®li pre-
m mmmmty m€ &M4. ®mlt^ rml ®b,®r&.®t®-rs 
f»isli im A mmmAmm &i umm gaii, »iim« tot m$. 
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# Swelling j^ reseat liieB v#ry jouag* 
i#. A Ml# #f Wmw^mmmM 
t^ faii#a« fiai as reported by Muricie and 
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Fm* *ii4 Th.jMmmmmt m g$.ir«m iitoii®!® ai3<l Suit 
itM. } a»ft ltt«r &1#.. l3Siu»i»ti#a ©f tMa table ali©w» 
tlmt tilt# hmtwmmm tmm ^argaial-Miai In Sm 
taa.# aeM gtF®4metlf«, tmm mm media* Hiier# 
is a €t®tia«t is ®m Ittmm «lllEp irli.ll« 
til© ia pr®€m.©tl«m mt mwmsmlik «®4 mltt^ 
%m rnlk^^m ffei® omly mp-pm.rm.% to mearpli^ iofgr i® ia 
sts«t wM  ^i» ®#t t# fe© 4®fiiiit;e.# How®yer, it i« 
Msmtr. &rm 4i.®timt% axit of sueii am 
tfeat & ap®«l©« i» all©»atol#,» 
Wi"®! tlii® #iffer#®ie«s !>#%*©«», aiad eromai 
g«2.1, ai^  t^w®®3a m# a«r*!e:r« w©t« saade 
ait4 ]pr^vmlmm®» &t lmia?yr®ot <m 
uppM. t'S>0m stmrnk* 
mmmmmmm &m wmw.Mmwm m 
m. twe-, mm& ths»«©» 
%!»©#«•. A» fai*' mm rrnmrm «ti*© avatlabi# 
t# feaowa aliMSftit Qi® m& m largi®-
wm^mw- &t §.%efmwmm% mrietles Qf Hfipl® asai otibte-F ape©!,©® of 
plaBt® r^mm i». 
r©®m-I%ie a aainrof ©f 2® «ppl« mrm 
prmmmmtm  ^ I® 1* flal« ©Wf'ey «a® j®a4® ^a.riag fels# falX &t 
%B& mMit -WZ  ^ att la five states.-# reswlta ah.o« 
t&at the per e«iit ©a 
ai^ l# $M t# 4©*t p&it mmt &m Wealtiiy mp'pXm 
iM wm tmmssM «ia a|*Fl« fcr©«» .ia ©affih oJt the 
ftip« -a»4 irlat#a mm av#ra,g# wst« wm&m •&« pare-^ iatagp ©f iialf^ -
wm% tmmA  ^ im Wmmm «Bt ©ttitliieiMi .i®- tkmm ttiat fouis^  la 
I#wa# a®# It Ijt timt a l#n f^ 
giP i^iag pmri.&€ '^ 0$W$.mv mttM- a more rapW gr©wtJi ©f th«. tr«@ 
t* t® tli# pr®««i3as« st larger awo>uiit ©f teiryi^<»%- im. 
Wt» mmkthB-rm m-f mm e« i^iferf» it t# »lx©wa al»© tbati tiii» 
#f iiai,rfr@0t mm t:*©-3rear eat-fea-cic 
tr##.« 1« ^raeti©all|r f@r th© sara® year turn 
®m^r9§Lm 
mt mmrwmwm mt mmsmrlmm fa five »tafe©« t® 
rntmmmim Wbm mrnt^ Urn i^^ m «a4 ]^ remlm€m &Jt lialry--
m&t mk of &ppl0 tmi0mm 
•••f' 'f. '"• I• • t 
t t il#* tag# t F01W mt * 
Stafe® 1 fajpi,@%ir t A-g# iltBtXTr- ftj tr 
s t . t t,.i*0etfe t f 'C*t 
2 |» « .g>§|^  I*? 5 3 wm 
SiFliiWii #s.SSWB. 4,1 e 3.4 » 
SSaywdi m Bm 4*$ s 21 IS 
» WetiSlgF m %m IS m tl 
m mi S4«S m 71 « 
« '. »• I.4S as*# if m tt 
«• im 3JL m n 
» K inter* SajMunoi m tm 31*3. m $B » 
«• » nm mm2 41 m «i 
Sit3»ii.a* « H mi^- t4«f MM 3€  ^ iBm 
« 
» 
# 11^»4 im 3  ^ m 
,»*»• 0ip##misg » #@a m m4 mm 
mrn&t'mkj # m m wm 
« * tm§ a.® m 41 n 
« 
W um 4,4 s® 27 n 
« » nm 14 li » 
» »t«w » fm l.2*« m 68 imB 
« 1ilj|#|l|ip w iim 3? f5 a 
«• « um #•# 34 SS 11 
« « tit a@«4 m « !««» t yr* 434. 
ie 
47 1.330 
« •» 3t4 @«@' as at. » 
•m SMWOklMs^ « 4SS 4«4 T m « 
* « 4i^  f*4 XS m « w « SSf m m « 
« mm ©a* J» « m& m m n ft » tju @a«4 4T 73 « ft W .^f .lt«w ® r *  dd® 3.*M 311 m « « 4»1 St 3§ « m 
* i:i©4 14% « 
n H XIM fr 1S4 iwm 
•» « :Sm m^z 43 m ft It tt #1# 32*B %m « 
S<l ©i* t&e l««d,iag vaisieti®# appX«, 
it S.» fiiitis affmr©aft tim.t a t# mtttiml 
iaf#®t4« la fr#e€Mt« datm mimm mmt i® tH® i80«t 
w»ri«ty# av@-»®,gtag alsowit ^ p#r ©®at iustifyf^cit# 
tmltmw aM. ^Qms# al»# vat»t©ti©» tlmt 
app#«.r 15® fee Q«it# sws®#i»'fei%l« t# tint® €i©®miie* "Sae variety 
»©iit t#  ^fa« rMg#geia«« 1« staysMm wM,<e  ^
uhmi £tm p»w mm&t laaSyyi?#®t* ©elitism* aa€ 
mtmrn mwm qnlm wmtrn^rn^m 
M. tafelL® S tmw tifct# mmmn% &£ tk@ fonss 
mt lia,.ijfya?®H©%:;i, it ts s^mm tl«t tmim 3 pjr i^loBiSjiatef® at tii® t-ira# 
til® tr©®® mitm <ims a'b awsejfy, A iS0mi>a3?l»« #f tli« prewk* 
%m^m &f f©» A m3sM. 1 tfe&t «ifeout oii©»t1ili^ 0f 
Wm iali*y3?®0t ^mmm% mm trm-m im mt t&# ©mj^reat 
iiar«'@t,ioa#. ©r f#r« A# It i»: evi#®n-t tliat tla® ^mftiag wotsiad !«• 
by tHi® ti»©» .»# tkat @»e .sort or aether ©mild 
b© tii« ©i*ly ®3ii>3.aas.tiiim f#!* tl.« mmmx^mrnm of t]ai« fom 4 )mii?y 
E#Mtl.0« <if. to8fit#t tai-TOF t# ;|>revRl.#me# #f feaiapyt^ '^fe, 
A mmmmt #f data .ii*s b«®«i ®bta.to©€ wMe  ^ aiiggest# 
m m# pre#®a®® m€ by « 
mmiP-t&iM- «a4 nwmat of ixaiipy3«>©t«. 2® tabl# 4 mrm 
pres#Bt®*l «iBta wM .^ wSmm tfeat tii© pK?emmme of woolly apliiA 
•gs-
.tajwy fc©jads ts© i»@rea®« tii« pep -^
0f 'Ml «ra#rf ap l^e Wliih tfe® ©xe«p-
tiom. f3rf t&d lafea. m appl© iill mmultn were ©iJtatiMid 
Isff aursery «arv®y« s^ # #Mjri.iig ttoe fiall ©jt 103#* 15i« aocli 
«1.3!»se®t «iri4«3a®« ttt# tm©i»«a8® @.f l3alr .^ro®t. eatise  ^ by wholly 
aplilt imjmrf wm« ©fefsnta®# Jte @t«^3r @m two-year apple s©«d-
Hag#,, la tM.s &mm -S^a pw e#3at m£ ®«MN11,1®  ^ fi»©© ,frsw 
w#©lly a,faatt 'hmM. t@xm A frmm «&«»#»•. Si® 
©mer s#«411»g®# wlsl-«li w®r® 1#0 per ©eat Jjar©®t#<i witfe woolly 
ftplild.f itiowest 1##.4 ,F®^ of tHe wltfe, Jf^rm A hmtvy 
Iteili tt w#«M. »«©» l«g|L©al ttoat ia#j»a»® of appmati-
tt ,iJ©^r ©»iit was €atts#i- ly t^ iws m-t tM« iiaaee  ^
t»|mafy# tfc# imw®ry a«rwy %t t& tImt ®©altliy and 
!f#ll®w appl® Qia-fe «i« :^ lt© ©laseeptifel© t® 
Imv® a l#*r p#i?"««ii*t»ag» #f w^elly a|fcM aa4 a umtlaei* 
Iw per@®atag# ©t f&@m eoeparmd t© otfeer varietle® 
aj*« I®«s witli a liigli#i» 3 .^i*e®jatag© of 
w@@ll|F M-0ki.&0 tw# mm»©©pls,il>l« ifarl®ties lamm 1©«8 liairy-
2t i« laat©at#4, tJmt tli© fel#i®r pmr^mat&g  ^ of 
bairyr@#1s mm tte#s# less «iise#ptifel# ©©-uM toe ©amsed 
l^ y iaer©aa#€ iBf®@tl©ii fe©©a«®© ©f w©®lly apMtd H©w-
ewr, it is ii#t pimM&bXm t,&sa,t tli© .ims-#©!; ti«a««Biits diseas© 
dif©©feif# Ismt ©aly ©p©il« mf m af«iam© ©f inf©etl@ii fefee© 
w©iiia4a «€«* Flat# III sli.<a«ra m typieal mmmpXm ©f haifyroot 
•§M mmmammtlLmm wttu apblA wlail® i«olatlo» trmA 
tke»® M&W0 f'#« r&.lsti^ ae#e 
• *'• •  ^ tmiiiiiiu • nil iifiiiijiiMii^ iiiltBl'liiiiaihlJjiili'Ji" 
fafei# 4# M^Xafeim mi apmM CWi^ SSE tejajpy 
tm tSi# pwfi^ a-iag# mf tmm mmm 9m appi« 
tmmm MBM s#e€li®#i.*. 
'• ••• 4 Mmrn 
f itage. tlmlipy-ftag# ©f 
I Mmmt s*®-®U^y 
f . . iatfhiM .twm4 Aiggtot 






S«A A«t3Mt«tom m @6 12»g' 
« Swm imwtm «,.frpi® m s#d »s 
m m mx 23*4 
n mppln. It 4»4 
m W#al^ y a»s lasa 3S g*l 
M 7.4 
n • ir«a.lw Tmmmpmrmm^ mpplm 4 xm &m*r 
rnmmlWsi Moae X4@S m 2*% II tmXtmr Tm.mmp&r-mt% » 1X27 m a,@ 
ftt ©JEp®rl»eR i^ 
pa<it®  ^ ,!»»# 
jjitrffgr. jjai.f'S'egy 
Stn#« to«irf;i»©©% i® «® f-^ val®afc « mmrmmrj appi® tr®©®., it 
ia qmitm ,pF#featel# t^at ®m otli@r stoek gpown -in 
tai® niir«er .^». f® !itet#3p®l»e wii0tte.«r not otb®r fciQSt®. of laaii»y-
iwi% w#.w pi*©s#]iit ts a»F#efi««i, aa.rveys w®-3r® during 
•^hm t&lt #f Ittt 'SmA %Wmm 'Sb®.e« ©th.er fmiit 
tr©®»# ant wriom® ©ther sto#fe tlmt ml^ t 
m xmmtm. and w®.r® lead® at 
im limm. a»i Mm&t ©:f tli?e Aafea w@r© e-bta l^s^ ed 
i», th® ri@M &m feh© st#©lfe. wm@ to®i»g dmgi how©v@r, la a few 
ea»®s 'mmm !»&<« alter fchs mt@rS.al imd l»e#m la ®t«rag« 
at tli© wmrmmr^* A l.l®t of' •^ # hosts ejE&mined -aia l^ thm 
«aifetati»i in giir@a is. t&hl.m .§.«• lb..i« tab!.# 4o®» not 
.011®* m ©offiEfcfJlet© mi.FW3»3P uC itl,3. i«rs©i?jP' stoisk, l»»t an a.ttempt wrn# 
w## t# ^©l>»#.rv# a® mstMy klud® ©f posslhl# hosts mm 
w^wm &"rallsM® tn m® tiras® aa.l.iw (^»iL« fh© reswiltii .r©p.«srt®4 la 
th# ta.fel« ssii^  ^ that hali^ F®#t wmm tmvmM, ©a fl'r® dlfjferent 
host.® 0mt 2t that w«» anowheipff» honeysueicl©# 
tiw» ®:p©ele@ »f Splipa®®. isim-fe $&©»#<! p'®iNi«istages of haij»y-* 
:fMiN6it raa l^s^  tmm %*&• t® #».t* fh© ®r Imirypoot o® 
©rah »a» t# h® #3Ef#et-€«l «.« it 1® i'«la.t«4 t© th« appl«« 
th© toaiF|^ r©®t fasmi mu mumfbrnrr  ^ th-® 
t©^ 1 imi.'rjwmmtm. Am. ia€®alsphei»l@al. ®w#liiiag: ahomt oivi-imlf 
t® thr©< f^©arth® #jr aa i»i^  la disaa®t©F ^®#euF.s oa th® ismis 
»0t.» wmtlm-tB. jp®*ir to eight or uin® 
©rl:gli»ta!l lii this sw®:ll.lii.g i^@h h«t^  m ws^ ody .Interior# 
A. h&lrfr@®% i# «to^wi $m pl&tm ,1? A* .lu th® 
ea.»® hoi»y«Ta@:fcl«|^  th®: ©f* tim tuaaergromiii .stem were 
mmmmlmli a»4 f»it« « wemS$mr -of mmmlt f^t« orlglraat^d 
.fia thl.» tt.ji®m®.», flat® If S eimmm thl« r©B»&ti^ » Ih® tw® 
@.p&-el®ii Splmiii h@f^ - h&%rs^ T<m% whi®h was pmetleally th® 
M'f 08 m 
t wmmai} t««x0 
0 § 0@S C *1 «w»B^00 8fimi||. W%i^ M 
© § (**i feewidii 
# 0 ®sf tesqis^  mmm 
® t 0  ^ % *<IMt plf^ fi 
® ® Ott (**i Wt<mtgigiaii ©Ait# witsaa 
§ Q O0i f*OT  ^
® © ©if |*tW*l tiiiffiwi#8 
0 • § O0§ t*i gwM) iiiritfttt immvm 
§ Q o#t C*i iggBatit^ B iH f^tt -gfe'matt «t® wmtABm 
@ i oot c*i mmwm$ mtprnm 
t # ®s§ C *1 t® 
1 -§ m§ . C*i ww«®w 
i*f ,,;--si *<1 
9*t H 48® •90nz V 'q*!® irtT^TaMa Wisttas 
8*0 n sse tww t*%!mfM wwmk 
in 9t 066 •*^1H watawyiw 
0 e mt  ^ -wiBm .tw^ea 
® # 0 t^ *&§iiig jsmMmm 
® 6 {•*! m$tm 
§ t *1 
. „. 
mii|mISisi51«fws^  
tooa^ t^{i |« I #t# i 
98TOil«>aj9 l^«agWg *B«) «8B t ' 
a®iE $& ^mmm^m 
#«fax«tl#f m m$mmM %w JO *§ t|W 
mMwrn' M f&Xm w&® ©f twa dlfi^ eipecLt; forma* 
trnmm %&ma.wT^ mm jpLrt®;#, imt w#r© dlffei*-
«iat is thm- pmmmmrn- mt ti «m3.1 0iir#l,l..iiig,* Oa© fom waa e!mr-
ftet0rtK©i. by msmlt^ - ftbroas .r®#ta .©©ating frma, m point 
mn til© sm$M "Sim #tl4#-r ffrntm «. saaill. sfiellijag, about 
©ii®-'i«:i.f' tia<8ii .in €laii«teF*. ffsta wfaii^  tJst© aiaaeafou® fibrous roeta 
©riglmtei..# It w«t« ®s@iayiitor@€. ttmt th«s« ©ys^ tojss w%re tlie 
sail#, ©iiee t^ t.lmt tfe# f«iw ^vijig the sw«13.iiag «as ©Mar# Fi&te 
•f• w3x&m»' mm- St. #©©tt,s*«» mn Splim©a» Bims .It is l^o-iraa 
timt g^.»pt©ji» eaia be fe-isBil. mm, lk©st» QthBT tMa ttoe 
app.l©» a?#|>&rte4 Xatei? i» paper 
wtll Ml©* '&i0 f-oiwafci#aa mi,m by rlxisogemMio 
Siewevw# it .it i»t b« jpresw i^. tbes® bosta wiiieb liav® 
b##is Fe|)0rt#«i twmm fwm& eouM n&t hB&Qmm in-
hj fm* ^wmpmT mi^ itloxm* si.ia.ee bairy-
Tm<y% €«a«. #.18611-1* @m «tfek«af li©»t« -a® *©11 a« mpgl&, tlu» posaibl# 
©eomoiisiii Siiip-#r%aaii» #f ttkl# dia^a®# i.s inerease^* 
.wmmmwm m E&IEIE#©$ 
«aa liai^ s-©^  ^ appl© trees ftiait 
@tis®r' &tmU mot fe# #w3»4iti3WLt©^» Rtkaa? aad Keitt (17) 
irat Mmaei* i l X }  M > m  m U m n  fcJaafc %hm ^aiify»laa©fc typm mer^ 
giwtli. afe «Bl#3a @f |?i###«ifO0% imi*fi.ery appl© tireea 
i# Bat ©aa##  ^fey F#* t-y»#f&eien# arai earlier ia tMs papei» it 
wa.® ghmm itrnt; thtm was ©«u,s®d Igty inreetion hj Fa* 
13aer#r®i»#t, &i.m |tr©tei.<w is. taore %&-
mmtrml infm-mtim. hj g»w exe«s® caixtis 
3f®rraa%i®m mt pm&rlf fitted eauiiet fe© o¥erl©«i£®d» 
Qre«m# aM .Il@3lbw |4| tli:® effe#t ®f gp.il®<l tree# 
iipo» m. jmniig ©rehai'd ®. |>«rt04 ftir© Aecoraing t® 
tfeutif .r-ep.®rt..#. jpart ©f tls@ tre## lia€ ei»c*«rs «!#&. tJi# otibmrm 
to0%# tet ali a» ^13.'# .^., i"©p©rt€iai 
tiMstt mt #i»i ®f fiir# 3N&«r» mt .»ta»d waa 
M.#;er fmw tit©' g«tll«€ tr««© ttmm. fur tti# noi^ l, 
®i#y alu# »fe0w«€ tlmt tre©# proaae-wt twig grcswtli 
tlmm Wmmrn^ wmrm 
!?**««. & •&& tfct® ®®atF@3. &t mrmsm. gall, MdlhMt® &i^  Maiiesr 
it) ali€iw#€ tuat mtt% r#@t» &a¥iBg telr^rroot, di4 mt 
alioir « til# t.li^  p.eported tbat tbi# 
Im£3f3r»®%- w&m still ®ja tti# st.@elc. «uad iaex*eaf>®€,,, to soiae 
•&£ feairlug rinafe toi^ » 
Bm'Sttm ll:l) stateA tfeat m water tl&w 
tliTQU^ tia« waloss ©f g;ali«€ trm&m wmm qult& ©irid®Bt, tomt timt 
f#®ts ariaisg tM# ..g«.ii mi^ ,t-t: te. som® eases, toalaa©ie tii# 
fja wat;«.i» eatisa&i tli© gall.* It is tm to® »ot©<l 
I3iat te type B tlae:r© ar# '&lwsLym ®,©¥®ral t© aaauy root# 
<iQai»§ t3i© •®i«ll.lmg« 
tSJ j»#ikort#€ t&iit .altaioia  ^ tfee rirst js@as<m*8 
giwt53bt 0f gmjrt® w»is 'retail#®.* tla#' «©««©» m-t 
w&m mm g,©  ^ms- tk© ©omtr©!.® ass#. S® rnmm ea&®® eveja 
sti*l.p.p#€ 'SI® latter* 
Am wmU % Em»i.« (S) was -&jmm Xn t&© lalj-orato-ry 
tim mm &f tfa# it ©©#»©§ aiiirt«afeil»  ^ t® s^ ta,ija result* 
tv§m mm n@art^  ©©«tttlsajiis. as A seri®© of 
*pp|.# gimft* laA teeeft in.©#mlat#i. witfe 
m, ^miir ^:§- lt®t» P-r l^Iaaiimig' iB©s»iiri^ i©.nt®-
®r a»4# mm Mwm 1# '^^  art#r first imvlag 
3®3Cfii«i:i»t tfe« ti?@A» t® d#t#rsiwe® If Iti® i.S.:«:©as«s were preseat# 
FtBs.l -a^aamr^wsBt# w®-r@ ©n. O0t.©fe©r t©# As will b« 
shawl later,, tli® mimfall €nriag tb.is period was vmir$ sligjfcitt. 
®# tJ2»t aay r&rnictt&m i.» -wtsr f.l^  iM 1M® tre  ^wouia fe© more 
tJaiua ^wriiii: m ®®a»ois wMflaa tto® aor»al am&tmt Qt 
mmlm-twe'® wmm p.r##®mt» iBa# r©#»lts ®f t.M.» st»ly ar© givfKo ia 
tafel# S.*. Fr#®i thmm® &Mtm it is a.#m tJmt tli« iiaocuiatiwS 
latol# fit# aa  ^ F## 
>®ti t;b#' giwIS'S aa-d e&J i.pstr ©i^  
SSEfl^  aijpl# at fels® #xfei*iitt@atiij. plots*. 
ATmm.» Ipma# 
t '•• ' '• ••'• ' 'laere&it# 
t" iiWin ii"i w*w iliii t • Ite* i r ifi' ill xa0]^ «t $ik 
lints' mrnt 
m M ts 2 4 
l3a:0#'mlat®A witlt 
f#, m M f:.S 3 l»a 
Iiio#«lat#«l aritte 
m 13 m Wmm .0 5 
M#t#i ,a«fc«iir#wi»t# •* 
W%mX wm&mr&mmlm 
wit& IW« Almgjmm gi»r w ,w«ieit iia eaiiirer mM as dlil 
tfct# iiQiwBl t»««, la faet m.'&rm wmm mm 4.$Stmr^3mm t© b© noti««<l 
m@f »@r« .»©« glowing ia ©aEfsrtBaemtail lia t&« 
tti# wl-fe tiie €ata »li<w 
tMt mmkf rnhmt «it®- «©& gspwtii tm &®igM a»a one-imlf 
a# m»®fe ia ^alijper ##Gai?r«€, ©a. wti^  e^Mpar  ^
ii.®wa3. tmm» tnmnxa.&tm  ^ wit& fs. t^ ^efaclma coult 
•©•a#i3.|r te#. r#«@g3atE«d wtoem gwwijag |ja pl!©.t» b«» 
earns® @f tfe«4r sia® «uad Sjiefe; af vigor# 'Bm. tree# JU& 
t&i# ®jiperi»»t w©r# <ias » mm& ©amiaimed# Bi# 
a#«wl. tw#» wmm irmm £mm and er#»a gall* m# troea 
ln©eu:l«t#€ wtm. ba€ soft gall« ©n» 
••SI* 
%imm Immhrnm Am wtth m- i^Qtm e^isg 
fmm tfe# gall. smmimB^tim ®t tlm lnoeuiat#d 
wtm tmms, m la ever^r cas®», 
Wm limltiMi pr©a«®,%®4 lier#,, it is doubtl^ al 
If lialrf»0t i# to w^mrf app3.®- In order t& 
til® r«3.ittt0a Qt t«i liair^root mm tonxuSL 
mm t&# 4.i.ff®rest vmrl6ti#s of appl# a.n4 ©rmaieiitai sferttfea t«#-
lati@ia trials wer© .«#«• mm tSi® ©peei»&i5Ji 0l>tain©d during th# 
m 
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©f OS© ea&.i.© eenfelffleter of tdti© 
^©Bstoa is tm S© mibi© ©©attsieter® ®f bii© agar a# nB-ed 
by mt&l CM)*. Sir©# plates ai^ e ai@m j»©tia?®4 with the- meditaa 
and .aft#r ii«r4«aiBg &»- to©iifeafc#4 at 28®C# Sttspi6i®ii® ealoiiie® 
ar® f»em#v©d at tli® #at ©f tii:r©e €a^®» Sevaml prelimirmry 
trial# weim »€® i® whiefe ImM. wme^d  ^ iaterior of tto© typ« 
B liai.ryr©«t wei^  »»:©## of trial® tfct® oirg»ni«m was r©-
€-©¥®r®st tm 0m0 e&mm m&& &t W trial# ©m tia« e^rlcgr laj&r 
mf t&© sa»® 0pe.@i»6as# #yg^ai®m was ia @&o2i. ea«©« 
®E® asm! pmetie® ia tto® i«'Olati#i^  wit# ®iak@ tw& dia* 
tija«t trials fr#® ®a©&. -JipeeiB^* flai® »a«# aijc ]^ l&t©B. r'&pxm  ^
m-@nt^ tSwm Qf thm 'fe^aet-erial -of tto.® |sl«©®s of a siiigl# 
Mmirf]p®©t f&rm&timm* After thm umml tw0 sxispieioim 
•e©i®iiiee tafe:®m fi»©« plat® aimI tramsferp&i. to |»i|]^ t€N»« 
4iatir®»» agptf* s.laat«# «li.i#& were ?i®«d as ©taii^ ard for st^ ek eml-
tw#« &&i. tw&xmtmr . f&ms it is s»©m ttiat 12 ewlttir©® w©re 
otetaiB©4 friw. #a.#i ®|i®eiw»ia, mless tb,© plate® Femaiii©€ sterli«« 
tw@tvm w©r® 'used a.® a «owx^« ®f inoeulti® for the 
iTOOttlati^ JR of' mugmr 
Bugmw fe©@t {Beta TOlgarls I(:*) waa ad©|>t®d a.s a differential 
ii&mt bmc»um& fe#tte JP&» tii»efa©iei^ ® amSi rtiigatgeiitea s>ro«^uc« 
tyfieal at tfa® mwmm tm mmm 'm&mfM* .Si©gl#r (2 )^ aso  ^
Wm&tm «4 Smit {Ml 1fe»v« rnhmmt tMs h&m% is paae^ptiM® 
tm botfe. #rgani»a®« If# a,ft®r mmm- &ny ©f th® inoculated 
ifeoiriwt th© tmSTyrmot^  culture tis^ ea 
-•m tmm-mlms. was 3?@:gaf^ ®4 as b«iag J :^.* itilg^geaea* Bi© r©,sulfe» 
Illation® mm&m Amrtjag mim im. tatol© 7# 
fateJ# f« issmlt# fir« ijiv©#tl.gRtioas mm a*s©-eia'fci«a of mm 
#rsani«m wftii. toaiipy« :^«9t Jfenaaa ®ii ©©rfea t^a feosts* 
'"" -'• ,- '  ^ »Q» I 
1®#%. t ®pee lai^ aa t laala* f t-
t s^mm ' 
' Viiimtoittiiati ' '• • • ' S6 ©H O 3©  ^
StlSia' pHEEraiE M BB Q # 
iSlSlSm taSESFfW ®@ 0 0 
•''#i#Mi«i«Kiii •'"' er«  ^ t0 S# 0  ^
'rnteUmmm- «pfl« @ It @ 12 
Bm Bawia appi.« 4 @0 T 
•i^ -faie» QfiiM«a apfl.® 3 ® # 7 
appl# {Ky*i S 6 0 6 
apjpl« 4 a 0 0 
J©wii.t;lia® appl® 3 # @ .6 
iifpl# ) 3 6 @ © 
wmxmw mpplm tff# 4 , 3.^ . ti® 0 241 
8 Sf if4 © 1©3 
A s s o c l a m  m f  m m  nfltb 
fit.,2?i@tl®s 0f 
fa?wi f#i« 4 hmtrfr&dt mi might dlffeip-
®»t ¥«rl,©fci.«s .^r a.ppl® suad mmm- variety ®f •cs'afej, Jiav® yi«3.d«d 
rltlmmmmm twmm mmff Bp0&.imm-* ia a few 
®j^ #«.ias»a w«r@ p©®itlv«, to®'fe& tipials f3?« t&@ p»©im ©i" 'aot l » Sosi© mt 
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&m3.tJ»». Hm fi^ f»pti«|: #r ©ecut^ oa «t 
tfe# m.ai t« pipQ'baMy B©Me,|, i?®®ti»g mm f»» i^ igegeno# WMI. 
s@t ^®iiaA» at#rl3.« pla.t#« -w®3?« ©Ijtal®  ^ tmm ©f t&« sp©ei*> 
!»»« a»€. la#eMlat tolas iP0Btilt®d fwa» tfee use of doubtfal 
•eultmre-e ®fetalm-e€ tmm titet# #141#  ^ f iy®« 
lis til© mmm ©.f tk# twm mpmmtma af aij org l^«K 
wlii®fe, eaas®# ©» sugar li@#t wa« ls.olat©€ fittm mmr&r&X 
#f m® ffe« trialL® n® apiimQa i^re S© 
poslfelv® f #r fs» Wiseggms -eitt mt m pmmthlm &Mm 
steFil# ©tetained tnm tltei*©® a.iid a®®-
mgmm%9'im trmt. ttwm otit @1* 
®p@«,|ja®as iW if®3?# tsy JNt. 3!^ li|eg#ii^ « Tli# re-
marnm XmMMmt tmm M, sfwei^us ©JT 0a Spli^a^ 
#ally tstal# ©f . 
MB-m 9mmm p&mtttw®- mrnr® £w&m oiily fpmr rnpe-^iMemmm 
S®ir#ii sff#©i»©3» yi#M#A, .1*© ®r®ajai«Bas &bA tlire® ©there siiowiMi tJNi 
fre9@»iNi. mt 3re»«ffll»3.®4 !*»» Imt whi^  
Fes«l.t@ .iai4,©a.t« tirnt tMer® mm- host©: otl3t#r tfefua «.|)f1« 
mp#a mtwal .ia3r@#ti.«»s Wm., oeettra-. It 1» 
' ^  ^ •.liniWlMiw 
ttoat e«i»ta.ia uraciltijs®® ®f tii® boat mp mimlr&mmnt w«mM 
latflttean# ttot# |^ tii«»ge2ai©itf ;@£- F®» a?la.l&0g®fie».» 
twmmmm m Mm nmf 
mmwmm'm mmmmu m 
Pmm r©sm..3.t® 0fetaiii#t % aad© €mri.a« tiim p&mt 
it wm a0t#4 ta ®«(»b #aa.«s il.lfforeii.oofs #aEist«wi 
fa. tl»@  ^ #a»s»t &t #fet;.al.is«d*. 'M& ©aipiasaatien <&£ thoa# 
er®ae#® wm® ## -a. was ot taare#. 
tm. stiKi.flnig, .i»#a©tS..o® pr®awb©®d m& w&rtmiM li©st«, a differ-
•mmm tm t@ Wm* ««» wlii^  
©.«atM »©%• iMi #aa#®i. tef m sm &m tii© hosts 
-wm:m @«paf*M# i.m Mt-mt' mmtma^» m^retoi'm^ it w&m 
timt M MM mmMSMf ©f tim Ijest pl«»t »a:p mtgbt mm 
.iAltjitisg, faatfor# •©©ns.^ QH^atlf a ®f Tarlcwa hosts 
fmr l»Qeal.att:®a. .stts^ ir wa.® w©r® Sm 
a f©o# efeap-p®!* a,ai tit# aajp  ^ at 10|^ -0©0 pressure 
wi'ife a jpr©#a» ,1® tli# ©a®® m€ thm  ^ waodj liosts., tii» 
wmrm ^mipi .!» a Wil^ y mSll .asH g# ©f e©»iiietivity 
wat«r ad€«€ t® #:a«M 10® g:ra»a ©f gmmmA rnu^rn-trnxmem TbSa- wa* 
alMw»t ts®- ®taa€ tmr W U&urm mt ii@Pe». ffes® }.i^tii(l wa# thmm 
M&'-lMttmm #f mt Wl&m^ laitgfe#% 
ajad witM® cm® iiaaT* All det«'X  ^
fflimtlom ®f pm mrm smm Im <impllea.t® tw& se^rat® 
whilm tim was, uB&d for 
f»S v«lu© stotalB-ed for m« ditter&nt 
mmt extract® S.« &mvm $m tafel# S« A of tlx© pH 
valtt#®: Qhtmlu&4, ##©» »©% iaiiest® a relatl^ m lj®twe®3a a differ-
emm iia- F® aafi tb® fao-st #3E-eept in mm ea.«« 
'©4t tw# ir®,FietS.«s ©f As will to® i^ ow» later, Ps* 
.rlii.8o^#gMig- €©©.« -mt atimlmt# a rea©tifiaa -«aa B@fmy B®st tomt® 
tottis wh.mk i3a#emla'te®4 tm%# st®®© toaat® typlcfml rorm 
•C resmlti®* It is posstfele t3^at B.r» 
##rtaiii. sal)»t&ae#» la t&® liost®. wbl'#i as?® not ©useeptlbl© t® 
taf©«tioB.. ©i#ae are prcfeablf •<&.am©t©x*lstic of' 
®a,.«ia li0st and i% !» Qmlfe# possibl© ttiat fcix® f©«»t material# 
awailafel® af© aot in tli© e«e# of 
#©1.1 lainfall#. aiat fiae 0f 
IDmrlitg: tb© «iai»0r« &£ If IS -^ 4 1@2® various imoeulaticim 
mtuAtmm ©«rt®tia ©a i^i^ raieatal faet-@r» whi^  mii^ t 
Imwm mm- l.iiflti®ii## ©a mt hmtipyTmt « t^aijae€* Cos-
#*iriBg. tli© »«w@r ©f ISI®' a ©tuiy was laad® ©f tti# 
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s; 
• » # •• # * • «• '• • • • •# «. « • « • 
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-feloi mmvmt -Qt Sjaiti®## toy frnm wli«a iaoem-
latM iB%# atpl# gmfts 
ti«|*eratmTO® wmwm mm. a WriMm m%X witJi ish» 
"tmW teiarliNi fmy? iw&@» fhm s«rfa«s« &£ tb# «oll#. -^e 
fail wmrm fi*@» tfe# Slather Baream.. S i^feN-statim 
mt Imm Stat® 0®ll»g#» A of raiafall 
&mA s^#!! t®i^ #ra%wr» tm mimmm. gra|jhically .ia 
Fig* i*. ®t© awemg® s@il t«p# t^«r© m&B ®btaim©4 I13' .averagtiig 
til# teiape'ra.tiar®« .©l^ taia®# the day 
'M tlm gpa i^fe# tiatm gi¥«a tmr ea«  ^ &rm 
tfe®' w®«k t'imt It tm tiiat tftt# ipalja-
tmM. twmL M t® s«pt<«to©,r m w&m vmpy sligpit with a .@©oA 
mint tli« wfHil: f#ll®wlikg 2t:# liui M-g&ast soil tempera­
ture dtiriitg. wmmU &i '2X* 
l^aoetilmtlotts werm m€# om M Wealtfe f^ &ppi# ajafi 
:p«eit^  ©eMltngs at lJ@:giiiBiiag- «;f ®a-^  w€«»&#. atartlBg tm 
t^mm M «:Bt ©©afeiaitiisg, aufctl Aitgost M -isii.#!! tl»# last aerie# wa« 
»&#* €ult,ar#» I®..# I Wm-* tmtef^ elem stud .ii®» 9  ^ IM aad 
IS «f •?»..» ,rhiati@!:ig#i»eMi *®r# ist •^i.® A sxmmwy Wxm 
resml.t;% ®%t«-iJtest fpmm tmm-mlmttm  ^ *% w&isMXy •intenraX® wttU %imB» 
nultmr#®-, im 1m tafeU® t* FSmI tmtmm w^rm take® mk Oet^lSNer 
gS .Mi. M# 
Sie re«m.lt» tmm lao:ea.latS,.oiai- Wemlta^y «iiple 




















Soil Temperature — — 
1.0 
Fig. 
9 l6 23 30 7 21 2S U 11 IS 25 1 S I5 22 29 
June July August September 
1, Average weekly soil temperature and rainfall, June 9» 'to October 1, 1930 at 
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wmM'wmwm mymptmm twmt. WM* Sjm&ul&t^mm 
«rfc#r mm «P S®pl&«a^®a* M2 t»4© imthmm 0t r&im 
fmlX* .at.® wiim tm gr«>a»a -aa# wMmm i^sal mGte9 wmm 
A was f^rwad from 
#v#s^  ©sslf a&®rt ^etrntM lJ«i se&& h&t^rm 
tarn »ia whm tim mmti. wmm. @xtw^mml:^ 
m&Am mm gaw firaetically 
mmm mmrnltm as -amt ©» tlm% «aa,3.i#at 
e#.ot«.ge #f :3m.ii^ 2r##t fey was- duriag 
tia® tliat til# t@wpei»t.m:^  was fliriMg&out -tli# 
.mmmtm «ie trn^ml^ti^rnm witto £#• ©a p-eaeii seed-
pmr mm%. laf@®tS.#mt «xs®e#t in tw© eases* 
t^ ai. t# sftifW tlas^ t is of prljia# 
ta laiSfcSi^i^®% f©(i»ti« SlIS2S1S^* tixm 
#f se®s»» mrnmm- %m- a ©ffeet# tis® Imtter 
of tli« mmmm  ^ asS fall.# fell® fapt@« ar«s luat im as mpt<&, 
stafe« ^mw^i «.a4 f®®Hi as tU&f w«r® la mrlj 
mts^mr aa€ sus«s®ptS%l.«« 
. f©.r|.0€. #3p fs#i(iii0W5ME».S 
Wmmw&wmimm rksdLmm^Bm» mmmtkXkj pr«i»e©» m Almttmet m-
M- immt i® r©ttr w#®fc0» ttmm i?^Qulr©d for tii« 
mymp%mm t® appaaa? wari®t^  « tb® 41ff©p@Bt hosts* ob« 
i I  I 
I I 
4 
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I  ^ g 
.,* 
B4M1 tr mm^mm 
Mikm* #%. al« •CSO) mm^ r®:p©iis»t«€ i»©©mlatioa# 
with f-##, mm tmm%m mil*)# 
I»«|» mgiia.# jl^ ygag smXm t**}m romm 
(Mmm tmrnarn to»le®g» morfourt Qraj}, 
smgur h* |,# hmmm vulisfeylg !»• ).# 
mwA fsarS# 4ai*y h.m I# In order fc© 
a fmrtteir m£ tte:© &®st arat to. t©»t tli© .patlio-
®fetaiii®a .fr t^ %»® s|>®isS«# &t SpSjm^g 
m .@r l..B«wgalat.i®® .#t«idt€i« wmrm m^ ia tla® ^e«ahcat-»® 
#»§ f 
:©ir«F 3I!» mi.ltmmm. mt F&- riii.»»ip>agii- toair® to©«ia ofetaia®€ 
fmm iiat.:rfi?@®% ®@.«wrri»g «» mr%B.$M feos^ # It wa.« 
t® til® 3a«»fe«s* t# tlj.® results# Ofinaeqiieiitl:^  ^
ealtiiM®. mmm at :?s^ « ffwm& tliase pr#irl.cm«ly i»®-
Im. wmre mml.mtm& timt. w#Fe t&ht&%wm4, 
fiNWE iioat# la a,iffisip©Bt ai© soiire«» olT 
tli6 W tm tMmsm Btu€J.#.s atb gi-^ -ea iM ta.bi« 10« 
f®l.liwSag, mwTm fi¥© .@f Ps* ti»efaei#ia«., ten &£ 
Mb* »*hi.g<i.g©»0# tmm sisgl.® ©®1.1 i.s@.M.tJ,eKa. eiiltmajNSMB ©f F»» 
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IE* w#r® iatrodm®®a late ttoe 
».li;ti€f &»- «;&©#»:«• 
F«.if iaa^«i Lt« i^ @mm piaats wfelcaa w#r«t 
$M grmimg fi*®-® tmm dimrn&mm ««re ms«4« 
i»®eaiafei®ii »»« mes^ i^siplislisii. taMiHi; ©f tbe- toa t^erSJiJ. 
giswiili rt^  an «l«at a»® piPi©l:i3ag fciat# aiass of Imeterln 
lat® fMsis tl#«®.«. W&w fe$a. w^rli « neoAXm mim 
£0mei. t# te# w®ift .Jill l»©etilatl0aB &f 
plants ir*F® «€« ©s «ai« ».t«® witJi tim mxmptiem. of 
ls®«t. wMfsli wmm at tto® 0rmmm All l3aocu'iatl<ias 
®x@#pls Wmm mt. mgar teeat mwre im m m>lmt fer 
mmm fcli® Jjaaiiulatifiia t@- all#* mm ©rg&»,l«* to 
li®#©®# ftStafeiS-iiJiwA* .III t&e ri#lt tmmmulmtlamm wew^ im&m &m 
©tfeef ,p :^s#ifelje tmm'tmrn *Bm wa» aiBtnli^ f r©iiioif«€ fi?©® 
aif».imaift ti3i« 33.©®% t# « ®ar foai* mr ttvm tn&imm and tti# 
iBoemfc tl#a wltM m ii©®ai«f. l^eir 
m# g3f®5i®i lia®«. €ia  ^ wm:® tto«aa 3?e.|>la«®4 around th» £>laii:t 
mo& mf tmv m r&m ®f wan ia®©mlat^ «i it ma# mp wit^  
m liajift f l«!ii* 
mm Fluaatfen. 
dBaiM :1A 0TO#si^ €wta# 
tir4«.3t» mm imw^mmmm hm»tm we.i»@ ©arrl«a 
•mM is p«»ta^oms« ®a€ mrm im talil® il, Im exam-
•ialdsg t&tel.® 11 it- will tJaat ail reaetl©®,# wmthmT' 
gull ©•!• a.r«i % it 4 ©1* ii • wlii«3a# a«eo3:^ i£MS 
t:# tb© tli# p©i^ i®iatagife &£ haijpy-^  
ofeiteitlii@d.* fill# i##s a#t .a©®«iisi*i*ll|f «toaw tli# «aGft»t pmT*-
temfc m^rm »©aj»iy ii«aieat®.» fcJae r«iafctv« 
€00m& mt -©f' tai«t >®iltii3?® mp^- tMmt Umt-m- Thm^ 
•ft % -a: 4- mim» t-bat #rg«Bi«ai %» hlgliiy 
* ti*% li®»t wMtlm m .r®aet-i®a »@€iJti©4. by * * de­
notes tl»fc tbat tttltui*# 0lf «r^»J,»a 1» only 
prnthm^^mwdm*. 
A ,giwafe«.r ®f »tt^ ,3r lJ®®'fc.8. Ci^ 'tea imlgarlji !,.• > i»r« 
l«i®.€»lat#€ •fe&ftii B.m.y mium t]bi»y w®j?© i», fi«t©3p-
ffitaliig H*® pa,tb®g«al«tty #f tlx# ®«ltei3?©« Isolated from variomit 
te«%» m wwa |^ r©irlQ«iftIy ip©p©rt#€» ^pl®al of ?»• 
jplst# 11». AUt ©mlteJp®# mt £s* mxsA g»,» yhls€>geB.e« 
'©vw t®- ©#iit liif»@ti« ii®-r® thiys SS 
wttM. ©«ltiii»@» ]a»-^ ill^  gair# 
inyegati^ # 
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mmm #£ wM^ii wmm thmm f&mW' Irnmm Immg* A mmrtm mt 
wmm ml## femt ao w&m 
##ir«3t©|>«# $mm tto# gall it wouM 8©«  ^ that 
tlus ®warf tmm&tm .i« »» 4i.ff®3r©iittml la ifc® j»metlo» a» 
%m Umt0. fAjfin. M ^apariiig tife« 
tw®. '©f t®wa%ii »eat,t,«#t $m tl» it ta mwm 
tki.t -tk® 1p(»«rJt Btmm tm wre nM tl^  »t«» is ljQ«l.lini€ t© 
fe# fcii# Qjf t]fci« ®s«iiiy Best is vmwsXXj 
Si»@# fel» first w#rk sa ©3p#wii gall# ta»© Fario daisy (Qiyy-
gaiafefawama  ^ !»#«». a of i«©e@®alj8«4 p@a«tlm 
t# rs» ®b tie »t-«wi of ftoi» -laa-iay 
afe*3»w«(# typieml «««» g«ll € toa.iryr®0% Ps«, ttaa#*' 
»sp©©tiir©lyf:. wer© »# r^e-' 
tl®». !»« ©fetftimM ,f«ill®*iag l3Eu©-0«Mtl,.€m witli l* ra.€lQtoaeter» 
tl»t@ ¥111 sli^ ws t:&® F@a#ti«im ®f .F«ri» 4ii.i«:|' t# tibi® tw® ©r®aa-
isa®.» A s®riaa ©f f b,swi»g mmma. gall aa4 fom 0 iiairyiNSJot 
*©i»® ia st,©«ii st^ rili^ KA Aft#r t^ «e weeks mBy 
wmm mmting th0- fmm& 0 mxad im F©ot4» ooulii 
l># wlii®la wmr® emalmg froa ttie &rmr& gall tissue. Flate 
H® sttlsoirB typieal r^ t^lag was- 3bp©m feapa G laalry 
0F##a. p#t Bt«»i,iigl©s» to«&-as CBmga l^iaa yiil.^ gis L,) wer© 
laoeialatsi. at tUm wtth the wai»i®iia  ^ TyplcmX 
galls® w«(i»e jpr©Nslm#«»t 'bf all eultt«E*®» #:f P«# luse#* 
,S#sslt». f:f«t trials wltta. f®.» wltli 
mm mt wa» ratli-ar 
trntm la IM0 mmm #f m©s# tli# ®*«lltag tlmt a#eoiBi>anle4 
tto© Imirjfsot im# fm.lt# 
.agygtjBiiyllWB saltsiN» M m. plast tlmt will 3p®©t 
wtf# ap#a€i.1i|' tliaMi greesjBijjomiMi j^ laat.. Wow thlm 
re&mmt0 it was M.mm& d#t#Wiiii® tti© to©tw©m %hm 1^0 
4mg ,@«e»si«a«lly fawai a«s®eiat®4 with er i^wii gall and tlmt 3p®ot-
lag eam.s«€ % JP£* All ©nlfciii»©» ©f £»* tiiBiefacl^ aat 
axA fm# i«i thin .host* 3  ^
#»« «i©F£«# #f iii##al:ati©a#, %Um plai4t« w«a» watez  ^lieavily 
mwmrj #ay» Si« Fes«lt.« trmm tfelss&ri®# ai^  sfa»i» Im 
Ftot« %tm It tm iiy©tei,. t&at gsitd wmm @ai«i#S toy £e* 
ta©«mlat®«l at f/im i»t»0Faoii#« In fcii® eas.© ©£ emwa 
gall.# »• TOotliSg wa.® tdie gall tissxi® or 
f3«« til® host mv^w^maS^n^ tfce ^11* A seetaad 
«©ri«.® M' flma-fes ««r# water t^ #alf mw&wy Qtlbmr 4t fcli® eat 
#f %&« «-jEf wtvtkmm% .Imi. iiMa»0®<i by w»m 
%wmt»^®tmm* Si# w«iiat at tJi.» p©tm% ©f" te0ettiat.l©a wit& £«• 
f^ isggioMNl. •%&« :ifti#slE tli©s# .6fe#isffi» wer© t^ a 
te,rll#€ t» »t®a® st«Fil|.»eia. ©aaait r#r thTO® »e#l£»* Hi® ebeek 
i»#@tlsg. .©»ly l^ si# tta.# m,ibt «©«« tla* 
«t©rtl# iriO#alatl«a. mm tli# lat#i?ii®€# a.® .is mlimm in. Plat« XA«. 
g#sialtii flPH®® m.m «tw® f®o®ttlafc»4 ®a tii© iut.emo^# vrltlat 
ES,* m.t tJi® pJLa«# €>f ias^ SFtloca 
tli«' mw.g^&i,mm as tm mh&mm Im #lst« JXi.# 1® apaotiag 
te, tii# MJi'mm ^11. tis-sa« ©a tli© gmllM H«w#^e.r, g®©4 
wm. rfimm th# Most lawwediately •max"-^ 
FTOiatims tto ,gall®d. 
C#i#ma. feIaB^4 wmm nmt mm %m £a# .agtetliEei* 
g«®## as til® #tib.w im. tfe# ,gi*e0a^ottaMe iso«ulatlQfi#» 
All @f ^rnm ImfcieiHt gall,# im. tlx® .imtei*a©«# 
&t QmMnm* ftm iiio©mlati©ffl« fe» g&ir« a I®* p«i»-
ei®iatmg<@ -©  ^ results* Sbsrt ip®otl®t® w®r® pi^ dueaH 
«aelt plant Imt a©t at m-^ery plmmm &t %n<mnX&t±&nw 
Flmts® XII A.sw® mWmm ts©^wlat®i. wltfa g«  ^ tum#gaQi#iaa aiKl Fa.» 
-&es#' #•%#« laii •&##» fearl^ it la aterilis5«€ »»»€ for 
• iini(iifimwr »iiir jM.i'iiiiifiiri rniitnW i nniriiii-
tJtePe® w&mtm «!»§ «« w&& fatuat Im ©«3aan®«tl®ia wltb gall 
'Wmm mm ®mmm with itelieii ©aa^aratlirely iioiwiaJ. 
i«ig a@w.l®|i@a rroM. e ^atrff-00%,:* it was fcimt Fa* 
#llllWHIIillB«liMi*#lil(|li»ill»<^  ^
wS.^ 
III ii'iiir ' I 'll II mill I >111 iiiiiij>i[Wiiilii»>iii»iiiiWl!iiiiiw|iiWwfiniiriiiiiiii<MiiipiiiiMiiiiiii|i»|<^  ^
It; iM pmmmthim tbMt rhi%#agg»^#s a &«•««-
mrgrnmt^ m % ®f »#:%iiag tef etit. tings-* 
«aji« wilib wifiieii £#« ©» grofrian 
t,1»t tliia ®,ti»Mtl©a was poeslbl#., Siegl#«» 
CSS I#' &eir«Tpei»ji that t&® mpplm ,F«» ^SEEST 
tm$mm m&t «®» mm s«®dll.iig« 
mM m9^ mpwmm^m wUlmM imwm fmrm ,#i» le«» hew^mm&vm iM 
4 stwsty wmm lia  ^&t tli« 
&»Smwm- aat e«S.«i» tm hy fw» SlIS^SSSS* 
emttimg# mtmptli.MmA MM wmjmmwM at m aiMtidB ®f 
t«p nmmm ms& la tla« ©as® m€ ana Q&lmm, 
tii® wmrm .la#® t«lx(6 toaafi ©jf th,® ismttiBtg ma from 
tfe# ai^ j# #f .am 'ffa® isitttiags &y 
B©«€1« fumetar®*. at tli® bas® m»€ usiiai; tfe.# 
mt |»» «m# <mltw3E»@  ^ trms. mppl« ajad 
«• JSpmi SSSEllSS* w#r© tftatu plaeiNa tn 
#»ai mM. -aI.S.w#€ t® r#i»|ja far  ^-iiayji &% w2ileb tlTO aot®« wex  ^
tAk.®a# W reaul-fen or tw# s@ri®tB ©f ia<jfealatiop,» 
#a @a«5& toeisg tfe« mwe^®T &f 
g.lir««:» B@ wa.#- mSm t® provM® favot^ afei® reotiag eoiiaLi.--
tio»«4|. ©taa^r tl»B tw^m& clir##t smsligfet an# m Bmfjnieleat 
sapply ®f f&Mlm 12 siiowi ubat tlie tfcr#® IclMs of ©at-
tla -^ as©€i, .to«st r^miltm -mmrm ©btaJji«d witli eattlag® &t 
B*»3r®pi*y3.1Wi# A #t4aiiai.lati,<5a of a^ottiig ©eemarr^ii am. th©a« 
XII-I ftteew* li?y#jpto.^ l,liM t^tingp wtiX^h. wmrm 
s©l##%#i tmm- thm tlmtm m.ttm' W 4ay»..» .la tOa© ®a«# 
mf cmttlm§,m m£ Wm %i»la 4ai#F# ® 4tf.feren:C» 4# noted to fa¥®'r 
Wm $M pamfrim. t# prevent 
of th® Aft«i» iB#ettlatios«,(. tim mtttlri^ ® w#ip@ set im 
ate3?tl£z«€ #ai»t »»#;». mm .is th# preiFi©ias ®ase, no w&m 
»a€« t# ©fetiiSm jfavarafel# £mr r&ottja^* Aftmr 6® 
daf« &&%mm weere tak«a ©n th® emtfcisgs Itmo-lv&d* 
ffet# r®.aaJLt« £i^  tliis afN& giir«aa ta tatol# 13. '^ faJLa 
slaow# tliat mm isfeJtfeittaia r€H3iti»g Xn geaemi 
it urnis tj'# #aM tlmt atll. ettttlag© «riil^  showed pr^onounei^  €»llms 
woi3tM,» in all »ii®w $m another 
• Jtoi #itiEifti3aiJ®§ tmwsmd^ on tiie grmifnt 
#,.f '0atttag», M&tiMmt W®F® noted# 0f tli« 
mpplm tl «f til® eli#«k mitttag® <a#^el©plag oaiiiait, 
sMw9i, it l33p@«al.iig ttf til.® 6a.ll,as# isfelle tii# ©aXl«s ©JT 
tfet iTO-e»l«t«A em.t.tlia^a wmm and &pp&mr  ^ t@ be ^©ait&sr. 
fitMl# i#s-ait® mt W&:m ist© ^bwi Tma& 
imttlags# tS*"stlBflwIEEeSr ro t^tug.# 








S'mtk, 4t fiumfmt •mst^ mnrntk..^  
«»• © & ^4 10 
f 1#0 0 
14 !«• 4 24 
100 M t' 4®  ^
•f mo -S If 
M. liX) m 1# If m 
100 m 14 1© IT 
100 m m 1® 14 
14 100 m 11 14 13 
"wmsii* 
w58«i» 
appl« aila# mm.r%j all ©f th© eb-nek 
©uttljag® eallsi# to fi#ntra,st ts© ojf 
tai# ftiat.fc.tiags wli.i©fa wa® wfaitl*!. aifcd to goo<t 
It t» mXmm -^imm ttmt mm. Spimm euttloge,. £s» eMse-* 
g:«@» #rig:ii»all^ tmm that ^ii®M aor® rooting, tl^n 
©altww #f ®fetaJtBi©d trmsk a|>;pi«* la th« incnsr--
»l.«t.l©3M ®a tfe# t«r# feiiaa» mt appl® eafefeiags., tii© aajs® reeuXt iira,» 
©fetmia## .im tlmt; f#«. fi*#m apple ljn4«©e€ ia03?« motJUig 
tfeaa me -mwrn wganlSM frmrn Sp.lr^» flat# IM eto-ow® 
tfe# ©fetalis- 9m ©ufct-ing® ©t .Sptm^s k 
lJtotfe©(a uMfcer #f S.,s«latt@»s feair© agSMi.# ITi*©® tfe® baa© &£ tSm 
mttlug® slicw#t. the teaat ro0tiia|f aM £«« 3ctitg0-» 
mmmm *a® r#iiW:ei*®d la ^#aefe «a.s©., wfe.ll«s trial# frew 
t&is #&©*»€ re l^to, Wm i3ao#«la-
tl®B ®f emtting-s witfa rlai,»g#i^ # ®h0i»«: tlmt altJiou  ^ tii« or-
gaiiiiPi. ,|l» ii®t m# |»'tbogeiil# a# mm plaat# is probatel^ 
|j#eam®« m£ tbe #f ©lafe-#rmt#^ p.r©duets.* is^ diatlKteCt 
&f @mmmwr@4> Im all m»«A ©ace^ t^ 
m&'Ul£ tiiafe »t.y play mm 
tmp#rt«m% part, la fell® r#®t4a .^ ©f eutfclag;®,* 
W#a3.'fcliy AP0I# 
^ecwaiitoa:# 
Af'%«r ©tetftiaiiig: r#a#-fct@a m€ tUm ^arioa« of 
.^.» r-his®^®#® #a gipmm^mtm j^ lamtis-* it i8®i^ ws€ ajiirlBabl# to 
<|il#inwi ijtiliiiil»MW|fiM|ij|ii|iiMrt>liiiiill!»*>^   ^
©a tM© ®rigim3L to-o»ts aa<t ©tfci©!* 
gk®s»tfe|.« 'hmmtm maiw fi»M W&f- fcfetia stiu  ^ tij# s&me 
jit &m w»r« ta tto® gre@ijk®ia®« trials# were employed* 
At 2§ pl«B%:S ©f «a.«li wmx  ^ witai each -eal-
«se t^ IS if wMm w®r# ia©-e«lat^  ©aly 
smtMm-*: thm »wmmp mf 1»S® mmm extr«m«ly 
it is taassiglit tlia!; Itias® imomlmtims. &r® »©i*® »©«L3?ly r» 
%©0ai?st# %©#t ®f thm .f«.tlao-g®oi©it:f th® Qultm^mm tbaa they 
#©ai€ !»•*# if' tla® -asiaal mmmunt &t lm€ toesB 
remits mt t&© flftM. iB0O*ilati0>ni# ar® giren. im 
tafel# 
la^ wm.m imtm S® #€ioae .or thm 
cmrimmt grarts,* ffe# i*esalt.« ©btalne  ^ aHowed ttamt all 
#»ltm'i?es £»« aiMl |^ * rfais^^QBea w®r@ lilglaly 
mm Mm,X^j mppl».„. with, tlm &£ eultmi?© M©» 
1©. wlilisli wmm rn&m- M® r«a«tl«a® was ©totalled with the 
•^ultumm mt mSSMb&mtmr* #Q>m A pi*o<ime€«l m& 
®«im fejf gji» fteiaa^s#® is si»m .im .flat# XW A» 
mm iiit#«Emlftti#a®  ^Spixmiig. wmMi9utfmt w«i^ e irarlabi®: iii 
m & t 
«l fW 
o # « feJf # 4» IMT' 
t g ^  
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ip +> HI' 
4 m M  
r 4  M O  
Oalf mrnrn &t f«.* ifeig©g#ae# 
frmm wa® "8"®^ patl-i©g#»i© tehi# im»t- whi.l# tto® emltmpen 
-sif f:».» %wmtmtm .^ i#># S» f a»€ S- w®.r# 
fftttogeat# witfc, ©laltai?# 1# givtn® m® F».©ttoii* .g«» 
3?feig0^a@# ©rigiaaliy fr«!« wa# M^J.y .patho» 
%y.pi-e«i3. resnlttiag; In ©»««• 
%m ,®Smilai? t® tiiafe &m pmkeh »««€-
JLia  ^ »te®«i5 is XW B# &m h&m^s t^&kle aad 
tHat sii @t £s« and £s» 
rM.g@g#ii<i|i' wmrm ^thrngmzM ®a jpsath^ i^pnleity 
©Jt tis.e ira.rS.-®ti« feltar®# f^ .» rtos^e':gta#» tr&m ap^pX© mi^ flNa sobm^ 
Klj&t#. i^i© tte®# fi*« Bptmm. mmm i^ aim #@»s:tamt la tlxelr 
flii® mh&m& ttmt tin®#© ©rm»@at«il» ar# @us«»eptl1»l« 
t® ij^ ^efeisa '1  ^ fwrn iselnticaa trial# ««re 
aegatiff® witii :r9'aa  ^ »©:#arrl3ag ©u ttoe«« 
A «#n«# ®f iito» frcaa -^' 
©liii®®# tiTiMi® «ra« wife tl» etiltai*©#* 'Bie result# ob-
tsiw# wmim fnilt# wa.rjAtel®* fafel® 14 skow#: t&at all fcrlals ©a 
«,a» -«iai a»li seatllsg® w#r@ l#em«tj| 
wtltoerrjn «0ai llamgaaa »ee41.4agii wsep# m&im &r le»« sueo««8l\tl* 
l#if#ve:rt. ffl©d0ra.t# was mbxmm fey thos® eultuire# 
m mmtt-mm* 6alt«re» aiasitoejHi 14 «Bd 16 r^aetewa 
mm.. l®#iait| 4# ®ir 10# 14 a-Uit 1§ CHt amlbefvyi aiii. 
3# S# iX.,. IE# 13# 14 @m& 16 ©n Oara^m. 15i« 
^e«lts 0fet&la#i. .fi»®tffli S..itaml.atlo»s mm apple, pemdi, Bussias 
#ltv®, «iid. mtrnrnemmt^ie' s#«<tlli4ge wmrm wmmh b®tt©p than frtMu tfe© 
seeailags mm^rn- All ©ttitttfes ®,f W&* rM,z&mmm w&re iitgtilj 
patli©i5#ml® mm, mpplm s@##Ji3s,gs etilttir-em and ten iftiieli 
wsr® flat# 1 A. 3mti^ r®#t i»Sw©«4 ©a appl# 
smAMmgm hf fa# r©a«ti<ia &m pe&eh 8«e411ag«. 
ms f.®r t»# m.rlafele for ?»» rJaimg,©®## 
ri»» tmr fs« yMs£#g»a®» apiim#a» Flat^ 
M9 B mh^-m tjiJiml pmAmmm€ mn p©»«fe #e«€llag«* 8 .^-
®ia» ®liir« seeding®, fffw'®. al»® s»:8.©eft-ffel® t® ii3kf««ti®a, all 
emittt e.® I>#tog. M l^f s«thog©ai© mpss® •^Is lio®t» Fiftt© MX & 
mm» tfplml mm ®li¥© seedlliig* All emltiar©* 
®:s;is«pt %&©»« ®.f !• gm€|i>lame.t»r iira l^aeig  ^ tl3«-iF s^ra t^iJia* wii«m JUaocn-
l&,t#4 tet® €«t#®ita®ter mm&ttmgm-t hm^mmTp tlbtey w«r# oaiy m0Ni#i?* 
at#l:y Bymp^m toy gg«. Inoem-
lat®#, •CJ#t0.»«a®'b#r a,r© ®h<Sf«i i» Flat© Xf I B# 
Ite wilit tti# lnocuteMsai ta deteiwiia# th« 
li©st rattg# ®f f»«.. is®lat;i.€«M8 irai*© saade fr<Q  ^ t^ ^pleal 
tot&iipyWNOt iac3a@@a an. ea  ^ emlttatFeii Fs, rhig<i&ea«g 
.fir* fcii#®® ,l.s®lat;4s»« trials» |jreived tii^ lr .pattia§«»!«• 
®ifey iisoeialJtt®#. tste# uttgtr sl»e« f®.» rtel»g^gg3aa« 
i®olat#d fF« mpplm' aiwi. Bptwmm pE*««lme#d ©Imi.lar t« 
ttiat d«s€i»l,l|.<Nl .aad sfa^wa % and Suit ( x 2 }  anA a' f e -
tt al^ it 1# w©:i»« tli© »aia® orgaaiaawi* 
,a®.if0T®r, t® efd^r t& €«fiaitL#if estmbili'i^ . ttoelr Menttty It wouM 
•fe® a##«#aai»y t# stm^:l#s af tfee^ anw?»ffe@l#gy ©uitural 
Aaraeterlsttss of tfe» ftrgsalMs® ©oii##me€» 
tas: wmmmm m mmwmmm m csstA.III 
m»mQ^mmA% km wsmmm&mm msi?s 
'«rf Mi# mrlQms. ©nJttiire® of Fs* rhjaogeaa^s 
hA^wimg few® #»tsWiato«S# it m.m nmmmmT:^ to- ©©upar® tii^ wmrm 
©3.@s#3,f ifS'lfe e«#3. a-»4 with tli® result® @btali%#«i lay Haaei# 
«m# 0ult -an#' llJE#r «t |20|..» 'mXm S^mmlwrnd hmetmrlo^ 
l#gi.©al„ t.l»t mirl^ flageilJitloB-* 
pmtmt.p •reaetlQii « ©«rfca.-iit s.fi©«tai raedla, aa<l tto® 
ae©tat«ii3.a.t..i.®m ®f fli® mtitiyo?©» of f»» rhlig#-
S2SS.» l£* aai. 1» rnsaH fur tiii« woi% 
; 
wm^im the s-a-n© »® &a i^ bmmk to tfe# 
.@fd#:r tOi #fet&ia e»<!^  eultaii^ e ®x®.«|3f%. 
3Mite«rii I# mmA -If *«.« toy m #iliitt©it plate !Cfeii« 
TOiasiat®  ^## tls®  ^ pr@-©®4isr©#. f^ © 
a bTOtJi wfel#k was e«^©.is#€ mt 10 graa* ®jf 
p©ft@:3a# an€ gimaiii i.edit*'### a4l€«iA one llt@r of •ai»tS.ll#dl 
wa-fe^r* Fift#eja gmM mgai»' stgpr w#r© t© #a«ai lit«ti» ©r 
t® imM$- fell# mmlM. mltui?© m&m tmQ&uX&tm& 
,t»t® A sepaimt# fcttte® 0t &m& ail®ir«4 te gi*©* f®r ixBrnrm^ 
tu..i» tt» feail « s®Fi«s #f I'ony twb^es of bratli w«i« 
foi* a ia ©aiSi A three miilim©t©i» 
mil it.®.©€ la ®iaMttg Affeejp 2 4  th« higijeot 
showiag ^mwUi w&m tis«4 ta mklmg. a seeouA 41im-
tiem :s®rl€s mf tiii®-®.# 'Qmm asa^t^er 24 iioura* four 
Ailmtioa plat©® w®r® MaH# fri« tiwe .b-i^ est dilmtl<sa tuto® of tli© 
m©«©i3«S series wlil.«fl3. ©ixow^wi g:rs»m mA wear*© po«r«d with peptoia®-
€#3ttri0«« agar# f:yp3.©&I e#l©ai®s a^p©ar«4 «(m tfe© plate® and 
after 43 w#re tak©« froai tM® iil^ .@sit; dilution 
flat# ©iiowlsg |atli©g#niei%  ^tHes® eultures w&m 
toy iat# y©*mg ®m^r fe®©t»» 
Gmitmrea aai If w-er® tii© result ©f siagl# e«il ieola-
Ss® t««liai%a# wa® #ss#nti8,ll:r slv®ii l>y 
wrlgfat., M<»iiilrl©fc®(ekm» »»€ li&er (29).. Isolaticaan w©r« ma#© witii 
tihm ml®ro-»®a,»:ipalat«ar and b®€a«s® of limited tija®, 
trial® w©r© *^© fro®. #iilf <sme eultw®»©., rhl®#g.6!iiea iaiffl^©r 
ntmrn-m sl.jig3.:e «©11 ^mXtrn'mm mmwm nbtaijae  ^ frea® .laotiier 
ealtiir® aM w«r# gif#o. M oBfi lf» !&© respous© of tiies© 
two whmu laoe-ulated Int© #lff®r©iit li-caita was given, 
la tb© fulMifiiig ®fc«i<ll©», tw© »©rie®. of tlir©© tub©© 
ea©ii %f©r©. t;«© ohtMtu tin© r#aett©»« seeond series w&m 
rnXwmjm ii»eiatlat©4 wit& tMM ©ate-traii/Sfer tm»m tli© emlt^ r© 
tlmt wmm f®r tto© first ©®r4«#« 
Cm# ©jT prtmmtp&t m&mm* ©f distira i^aMng |^ » tiattefae*' 
i»ai au# £»• ttei,s®g0a®& "hmm hmm, tb#ir r©»#ti@s ®a m^im. e&n* 
fcttiiit'iig, ffari^ mn »« «i©ar©#«' ©.f ea-pfeon* 
%a«si%3,|r tfey© m£ £6# rMs^asa®# alitaijied fSf^  apple aisod 
Spiwtn w#i»© st«dl«4 mm t# fc&«.l3f 3pea«tti3«i is relation t« ®lev®m 
'Si© »g'€S.i» ©f s @mm per mnt fmptmsm l)n»©tto, t® 
wbi-efa wa® mia,d@d:.. In all ea.a«» 10 graaat 
©f tii« esaiiptMeas|ril.i?«t# wmm nm^ pmw litsr &t hwmth* For 
•ei# @# aridity #f* sBcitlt^ ity «sitiised fey gar-owtii ot tfe# 
«jFgaBi»»# a il©ut5li» la€i«at«^r was. mmm&$ teip©® QreaoX purplo, 
S.#4 t# ©r©a#l fM 7».t t@ .a*©# mes# .Inaieatora 
w®,r@ »«(i# to on# ,P©F '©mt al®^«jl,ie ©^Itttlcaao and on# eulile 
e®».fcliti®t.ef ef ®a-©la w&m ad#®  ^ t# .liter @f TOsaiim* Bi© fo3P-
o.f a. jmlMm eiil®r lis tfe® i« caused hf acMlty, 
Willi# a pmrp'lm #©l.#f* liailieat®® allfallai.tj* lti®B sterilised# 
aeill* gala#t#8.«# afrntoia©®#* leylmsm mt le'vulose be­
came »re a ©Id*, f® t®st f» git® .fr@dttetieaa. fmm mu tlaeee 
11 .ewpontai®,. a smII test tm^e ©*S $m,» *•. il«# em* waa Iwerted 
wlt-Jxisj fche larger tmfee ©f %n all ea,se# geed giwtli 
©e©tir.re€ tm tlie laF .^r tMlfe®,. ismt B® ga® wmm C#rffle4 mnd wm g.rm%h. 
was #1^®#j!*re€ th.m sjwall liaverte# tmbee.# ®ie r©actloia .ofe-
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t#' to® a»<SMS  ^ flkai-ellfi staimlag are prepared la 
the f0ll&mln% .®aiitt«r» Agar slaiats ©©mtaSjilag OB® tw® 
©#atia©ter# ©f water @f #onae!»#»ti«Ma «n  ^ sinei?®#.!# &rm iaoeu-
lat®€ wii^  tfe# #@s4F®a ©ttlC'ttres aoS affc#r ^r©wii:»g for 24 iioiar« 
ai»@ tmn#f®Fr»i fc® ® 8#®o»d agar slsmt wltit. water of e03s4#iMia-' 
tlon-# Ajpt^ r 8iia©t^ r 24 Umim- hmm th® water of e©a-
la tJb.® »s@oai[ tmnsfdr i# ptmrftft tofe© a tuis® of fiv# 
eiilit© ©f mtmwllm w&tmr* At c#rt;a,|ja iaterwalJi 
.stre&fes wr® ».€« tr&m tiaas# wafe®r telajdto# k four miilimeter 
3.®®p wa« fXat'fc#»ii€ a» t&# to©tt«# aak# thm ®treak» th« Xooff 
Im tijt-piMi Ijafeii #ii3.f %&p ©a#»teiiif Qmittmmt^ r ©f tla® water 
Mftnlfe mutia 'teto®a p«etaie4 a@r#®s ttee silKl® wh.l«&. prevloaaly 
'hmMtk llat®a tit® Imp !.» putX^  ^ a©ro«s thm slide.* 
wir® i.® siNS^wstaRriiy als# pali#4 wer all @f tbe ati^ k ©» 
•fell"© flit® .Maa a t® eaaa© % brea&lug ©ff ®f tfa® 
riitg:@llm,, wliieii i# sot mm whmm. Xo&p 1® pu«h«k€» 
Aft@r Hi© striate €ried tfet@y ar© staijaed f®r ok# asft 
«iMt«® ia e«iiar@®-#il ©im& to tw© witbi 
di«ti3.1#4 i»at«r# &rm th^<m ri.a®#d in nsamin  ^ water &wg& 
f#r with mrlml «tft®r tiai#y 
•m.Tm rimsei mgitia*. ]mmmimLt%.mm was *<1# ia tbe uamal i»naer 
MsljQ  ^ til# ©11 tM@rsi@m mM. m WX, ©sgiilmr. 
M snow® til® wlfct®m a stiady of tli« 
flmg#llafei©s ®i tlx® .©ripmiswat sm® at e#rtala Intenrala 
mt ag© mm t'lms l^l&tism &t Fa« 
Wm* -arat B» ra i^oMet^ :, 
«MpqiiiMaiMNMMC^  ^ iiHiwiy wwiiBiiii»ruiii«pti!><i(OT M* >1 I'll iiMiii II mmmrnmrnmiiimmmmmmr. 
, « * . , : : , t u . : , : i  • • u u a . i M  ,  . - n  . •  . „ : v  r , . ™  r - r r . r r ,  , •  T :  
I- ?»* t^ -o- 1  ^ ? © @ 
•*—W" # » « f 0 0 
3- » •« # «• •« 1 0 © 
•^ 4» «• •«- 0 « •« f 0 0 
.§« m « § » f 0 0 
^4£# ? »• « .f#l^  ?ol 
f-' -* •'•"'""""'II""'" ,1 m « tt » 131— « « t •m «t » a n 
§• n » f :« It « » w 
!§• n f « » «i tt « 
11* « » f « « « a « 
It- » » ? fi « II » 
IS* It m f « n « n 
14- 11 n f •» « n « 
15- •« It f « ••« « « » 
1@- n m -f »• » n It 
1?- •* » f m » » » « 
IS- Mm fep# Fer# Fei*..- ? 0 
If* •Tf- • «  « #• tt 1 0 
'us' laciiipittM a® 
» singi# 
P@f»* « 
f ® Flag@ll« Itttt mot- stiff t© l>® 
p#ett-iv« 
# s ,11® §mmi. 
tmm tfee tliBi© ©f pittin^g. IM0 eiilt^ res infe© tiie blaiilcs* 
ffe# F©iaiilt« ftfc® jei.&g#iajtfei®B ojf all e»lt-mre« esceept 
Jl* daafetfel wli€® t&i*©.# iiomi?® oM» fifpleal 
flac#llat:l@m m® #te1:slat€ mil mltwt&m whm. mix tw l^vm 
®M»- Aftwr 14 ii#aps •fe# ,riag#llat-i®ii sif fs« t^ ajaefaeleaa 
mm» tottt Pse ®i»a 1* i*m4i-o-l?a-ctei* were still 
tn ttosia? Att&r 4@ aiai f2 la«mra a© 
@©tiM fe#. tm.sM && 1^* 3fe..ei3.1u« milQimctey was 
40aiJtfal 4S h&mm. aiaft mm w^rm ttrnweSL aft«r fJS 
.tomfs* flia ®f £s» iei|» typleai tap t«i &i3iS 
fl. M@»r« #M« A IS®# ia.©t«<i Ijretireej^  
tfe© fla.g©1.3.®til<wa F».> Ps* .rhl2<».g®ii#a«. 
M t^ plemlly ^^%mr witM. &m» 
flagftlii®. tm& am&. #©«MSt®i€jimll.3P •ytar"©.«f were wkei^ eae 
fm* Th.%-mg t^mm t® .siagl# p@3.mr with, tw© t© foujp fXm.g«XX& 
aad #@«»ioi»XX|r ©Etly a®#* ' BaeiXXiaMi. #^ow«a typleaX 
•fji® liata pr«#«iit«€ 'bf tea#!# mm Swit (12) iia^ateat®  ^ a 
l»®sstfel# dlff^rase® Im tit® t.lj.®irmX p&iMta. frnm 
aa# fa* .If tM® dtf.f@r®ia©® «xlstM it 
wmml^ h% p©««ibX® t# r©»¥# mil d«mtot a.» t©! tfe® id«Btity &t 
.fg» ®»€ th.^ , t# m mint-* 
•mm tlsa.t w&'mM. kill mm ©f tia® ©rga.nl.aifflai* '1  ^ elie«lc 
tlxi# p^ssiM® filf#®!*®*!#® tm tiwiwal p®iots,: a study m.« 
sm4m- mf iMm Xt mMltmmm-* mmitrnm a#iutS« at ft |>a of ©•S warn 
tfee «e€iiai f®r tfeis w®rfe» wganisis® wer® e^xp&a&& 
in tla« Mmam#!*# resmXt# #.f trials at i#* St, S4,» ajid 
©i®©* ar# siiQWja 'im tabX# X?* AIX ©nlfcwea ga i^w rea i^lXy after 
f m  
I 
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Sine# f»* rM8@#»®# »»€ f®» differ la »OIB» ©f 
fe#lr «al-fcjafai it ms t^ it© possibl© tim% a 
irM^#i W0al4 t& €itt€irentiMt» thes® 
tiff© Bllmr ®t «!,• iiav® ©tetalisy®# ,r@swlt« ualng 
« msLrnitt^ lm 133i«3r reported 
tli®t i® tUtm w i^iM £»•. tia f^aeieiw -ansa B# riiddl.€>-lsact.®r a®** 
alj«aiia.iit gr«*tla 'iteil# Fs* s^oir©# mmm t© & trae®# 
Alu# ^le-rtb.®3i.#t .fl.) imm a @si^#l»lij tor tSie eul-
tliratlfflB 
Si© a^ar ia#iri..s®€ toy t«tt®3.. (3 )^ f®r ttos laolatlo-n m£ 
g»..... 1» als« ©,xes«3.1®3at f@r Fs» Since thm 
dtff©rea®# l«i a#ii: frete#t.loa hy tlie#© tw# i« quite 
i»rk«i.,4P m&m tMmgfet ttet tlii» fsiet wamlKi serve as a posslbi# 
iwass #f 4iff#»iitimti®B* Fat«l*a )|i« l^i%m wa« iBCwti-
JTi#  ^ hj »<i€iag #3i# «#« ®f « ai©^s^©3li« soitttiea ©f lofrosm 
©r@««l. i>.ar|3l# mwA «®« ©f m lilE# s®3.«tloa ©f ereaol r©d to 
tarlafel,# r#«lt® w®r# iifets.iii®€ by maiag this 
.f®r Iwlati®® aai €iff®r#ntiati@»» tiUBa&jeaeieaig 
msmllj rewa-ia®<l &,m #» tlto® orlg.im«rl neautam* £*£2^27 
»egpi®  ^ «tro:»g ®i&i€ pr i^i^ aeer, sto»w  ^yellow 
iei©l;@ia,t#®* Wmt Is, ttee ©©l#ai@# mt ttiis ml^ sterlDeii tan# 
ia€le*t«a» t» .«a«h aa. ©.stent tliat tUrnj ^rellow* How-
•fi- 76" 
mumTp at F»« aia t^ Fa# gfaizogenes waa 
@» tMa ail ®f lib# fe®eaa»6' j@ll©w« 
t.t&m trialfii fiPMft -&Tmm §jb.XI ciolonles wtoli# 
frmt. th.m thrmm typea of Gol&nlea 
witla. a £m ifclt® Qm&m wii#a %hlm sfeelai ne-diiiMi wa© tts©d* An 
iiiaeal. atl.Qii #«peri»»t wi^  ©mtape,® l.,s«>3.at©  ^ trom the s»bi« 
faatryroot speeiiMsm# miitg. "brnWa. F®.t®l,*s ajad tbe modified 
wa,® amlsflw®.# wiatti^  colonies wer© 
8el®et«€ timm plat#® ®a€« with til# orlgiaai m l^lm« 
Hjtrtir-ftit® pm t© b« Fs. FM.z<i» 
mnmm. ii3.@a te©etalat#t i»t3©i mwkgmr ,sr#ll€wrl»li,. sMniaag,, 
©olnates ®©l#e%©.€ fr^m tli# plates witli modified m»^Xvm 
w«n*® @f p«.r #@iit g#fc wh.mi laoewlat^  iiato sugai? 
Wiktlm tfelS' Is 1101 p&rtmntp it d&@@, h^m -^wer, increas© 
tii# iafflib©,r mf eol^ wles ©f ?«• s«l«©t©d». All incttba-
mttmmm alWNMMiiMMMWaHM 
ti©a of i.s®lat4.@a plates wa.» at «a<l. e l^cwal®# were selected 
»i tii« #i3d #f days*. 
In tabl® IS »r© Aown st»© @f tlie t^ ieal reaction® of Fa. 
rfais#g©m#a and F®.» t^ ia#faei#iaii «te@ia, gfuwa oa taa® different 
®®dia* A aittmremm In tu# gr^wtii of F«* tiaaaefacime and 
rhizogenea in gl2re®i»pfe©®pfc«at# m®di«® i« aot &¥id t^ until 
&tt0T 10 days* At tlii® time a p©lli®l» tamS. h@em fcarsied by th® 
i©altiir#» -©f £s». tm®faei«BS and ©aly a sligltt el©iidijig of tb® 
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mismi $M thr-mm d&fm- mm aaedlujn mu& OB ordixmx^ 
TMiMmm @#la;fci#a# It w&m- .0tos-®«r»€ t|m.ti tM» aiffereaae# existed 
wto,©» using aaif a@€iam in whl^  tli© two. oi*^nis®s iiF«x>e 
gr®wja* mii4 ge» ftiigQg;mQ® can aia© to® 
'fey tSi# aaioiiiat ©f ajMronla pjpo€u©^» On meaified 
m^Mxam a differ^ntiattQH als© t># obtained in three 
t# tQUT «lays.., lte.«-a mlielm was add®# -as a scRirc# of e&rbistn in-
.stead of ^®Etr©-s#p. tia# ®ilt;mi?es of ?©• i%lgo^neg obtained frraea 
S.p.ir«i, jiaa«3w®«l a# eliaag© &f in fotar days wiill® tho®# 
appl® 9lri©w#d a .ali^ t aeMitjf# 'Biis urns th@ only instaae© 
In wMifSsh fm* ipfais@ff©a#® Spii»©a reacted diffeipently than 
iMiiiHmiH III I Hiiww  ^
t:»st tr&m a^pl®* life©®.# results would tadieat® tiiat th« only 
wmj fQr m dmfinXtB l3a<©t«rl0l#gi€al test %# dlfferentiat® tee-
twmmm £b* •fctii»el'aei«.iiB and I .^* .rliigQg^o.#s would, be toy tlieir 
di®timet wmmmw and imt# of gr»tJa in liquid ntedia* 
&f Ase o3C «n Vigml#.n#e F#«. rM i^gi^ eii 
..At tim wo:xk witit riaizoj^ ^gji 
diffi®iiXty mmm Imd in ia@tei»g traasfe.r# ©r th® ato-ek «mltiir©-». 
'fliis ferottgltt f©.riai tha protol.»» ttiat ti»© acouawilation -of iaet»« 
fe®lie p.r©dm©t.s. tmwm am ixAtbttOfrj &£f&et ©r ttmt a 
di.ff«r®fit fmrm mt tim h® mhtmSnM from im old 
eisiltm«. In «rder t© stiaily  ^ tfci© age of the «5«,1-
fear#, Fs..., and f». rbis£og©n@s w®r© transferred t© 
•)>i<piiiiiiiiii tmammtmitMmiimiiimmmmimmiimmmammit jitniiuwn 
tmir Mmrlm a.gar ©laats t® toad h&mi 
graas #f €t.f®ts#8i«» pteo-sptiate p^it liter* Attmr tw& 
#Ay8 gtwiai. th# emltinr®# is@r# l£«pt ia tixa mt 10%# 
.Ia0euMt4®-as *A# ist© tmn mgj^r l>®#ts et^ ry tw® rao^ntlas  ^
tb® fe®iag ma#® frcm tfee ©apigiiaal eultm  ^fehat 
m&m tTfmmtmwp^ stt tl» 'begjyEtniiEig ©f ©xperiiBaBia  ^•. ®t© in­
sult® ®f felil® at*i% &Tm t^wmm Im ta'toM 19* •&!« tabl® shoirs 
tbmt ettltmrea f®* rhlaogja^a at3» still viimleiat after tw® 
»«lfe.s wit&oat After ffTOr tlae -yirul^ ja®© %m 
irspiafel## ®ad mft®r six ©ultsaj?©© lisv© appajrently 
€1;^ . a# tla«f will net pr#€«.«« feair^ri^ Qet. asS will mt grow on 
fr©»fa agar ©last#* fsmnty fcri«,ls ««re aaa^# ia tran«f©rri».g 
«#i. slx»moB.tli#--©lA eiiitmr# &t rM.go^aea la i^t all w®r« 
It: is mMwmt Itxat- -mrtAlm a t^atooli© or staling pro­
ducts w«ra wtiiiste kSll-M -©rgaaiiw* 'Qie cultwtmm &£ 
fm-rn wemmimA tli© ai* moafcbii* 
Willi® mMmm wmm whieh wcmM ii^ iemt-e a 
@iiaag@ £8w ©aus.e^ hy tim ag# 
©f til® 0iiltia«i» 
®ie results #l>taiin^ ia %l3®s© mri<mm stuySi®® Imvm mhown 
tbat atoo«M b# r®@ar«l®€ as a %rm0 speeieo mwA 
ift#t t&® mpptm mtm.im ©f .f®*. Fs-
a®»t t@M®©ialy «a appl# tr®©e» Imiryroot i# 
iBip@rt»is@« t® Wmrlimm results have ©lioim 
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# 1*  ^
m- msmmm imwQm m M*. mmmmm 
m mmwrn-mmu m «AFti»a rmeipicm 
Btmm tlm ai^ mt #f v'hizmmn'om 
miftiaJly ®©<eaars ®t Wm wmX^m -mt mpptm 
tt ««« %'kkm.§^% tte-t# mv^A to# e0»t..r®Xi#€ hy e«r-
taiia. aQaifleatioas la ^mt%lng graet.icNe wui^  w&pb bnnmtteiMl 
lis crinat^l. &€ mllms- kn&t* .Frefl®a# t» tto# €twsmom 
^paftimg w&m th® oi* whip grai't,, 
-mmm& mtth. mmwi^ Bin&m seveml moaiflea-
%$Mwm ia gmfl-tiig ppa#tlis« "^wm b«®a lis^wa Mileli jfc^ue^wi. tlm 
pmremtm,B0 -mt mm.l.fmmm.t$,mm mt mXtmm», mxmim aa  ^
Fiiik itmmmmx^m&. tlit w®4^g,m» ©le-tt gsmJffc* as l}@ing 
4mmiTmMM0 wkil# 'i® tb@ pT&mmm of pmblleati^ ®t»d im®--
hf ©mit am€ itei*!# -.atow that tsbt® t^ pe of graft 
wiXl aik^#»a-,tSc®« mt tli#- mul.,©si o# natrseps' appl® tvmmm* 
Sitor:#. E€fltt. -aad t&at li«ia©ri©la3l ro-
®mit l»€ toy m»l»g a, «Jfe.«elir® tap© as a 
J .^r jffmftmrn iS| &m.ggest#4 -fe.® m»® ©f th« 
t©agm# ma a mmn® f@F mt w®3?gr©wtaMi., 
A mtmiy wmm- Mft# ©df tfegs# tMr@® ®f ©©atic^i &•« 
tfe»|r applf t© % :fg» ^i52Sg22®-»' Westltlif,,. tb«f 
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®f til® gjmft# *itfa tuimm t® l>r©ak t&e oalliui 
ami %lim« ferm mmmtUew #ba®'e«i- &t Saf@etiQa in tlis cas® of the 
wf»a.i^ ®4 graft®:.. 
Be*#® @titatn#Ma# tJi# m®sts ©ff^ efelv© ©snfei!*©! .Sjidi-
.eafetsi f0r tm taie gimft wimp-pe  ^ witli adJie«-
• iiniMimiiir MMNliNiM|4M«MH«MM 
tap#.. 
BMmmAm mm wmmmm m mmmmmAB wmmcum 
©iiriiig. »wmmr -of ittt fo  ^©#3asplc^^©m« e@e@»dai»y gallo 
€«ip#.3.#f#€ ©», a ^©0 tir@-.ymr appl® t3?©®« inoettlati-M. 
wltte. F»# m# pp -^riTOs Uteeii* oould 
mmplmtmeA T»w #f Biker (iB) mn^ and 
(2X}* 'Bie-m mmm4&T  ^ gall© w#r® mtx- t® 
afe©ir# t.k# ©figtMtl p i^at ©f iiie®«lat,i#ia.» Sla©« aa® gisawlng; 
jpoi»t WMB- aa€ -It &&mm mm% mmrnn p@@siM© t!mt tim woizikd-
lag wfe#m -#©«!€ h&rm aff@#te.€ tii© lioat t-o ttiat di-is.-
t.aa®e.# m f#s»11tol© of the pr@»®»«« of thes® ©-eeoad&ry 
gall# w&m 
1M3^®g. tli« f-ail mf lf .S©-|». ®«.pe''i*£mi®L*fc» m&wm st»i-t®d t© d®t«r» 
mia© £s« ti3»#fa<?lena tn# iraseular 
Skjmtmm la thm tmii©plratl©iEi ©trea® and tmim gali«. at point® a 
twrnm iioiiit @f eatran#®# 
"Bm plant® m #^# f#r tM» stitfty w®r@ Stoi^  tcanat®®® 
that *«r© afeomt eigkt te©&®-s t«ll» ®i© ©ulttsr® of Pa* torn** 
mMtmwm m&m l»€il-a.t#t #i*i,gl»a.llf from appl® aiai m® for 
all ©f tfim jfolliS^ftg ®^3^.r:S,»®Bts» 
ffit® |sl&nt# wer# eat aff o»© tmmh «to®ir® tfm «0ll lln® with 
« teif®* Wtm 'hm&ms of tbese wejp® iB8a®r'««d t© a 
d©ftli ®jr 0ii®»hitlf lasB. 1® a tfer#®-^ ay*oM tor©tdi eultui« of P»* 
'III® w&©l© mmm »®t i® t&e brl^t t&r irary-
tJig p®i*io#» #'f t.i»© fmia Qfflii-'f©tt3r  ^ t.@ f©ur bours. At the ©ral 
Qf til® 6p#©ifl«d tl®B, tM® euttlBgs w®r© ^eaof.©# and all petioles 
mx.mpt til® gf^ tug point, w©r© mut off at tli®lr baaes with, a 
fla«@d kiiif#.. ©uttiBgs W0r6 put la sand «»hidfci imd 
b©#M. st#a» sl;©i»ilis«sa at B0 tmr ®lx b.©ttrs,. and allowed to 
TO#t* In tlie 0as0 af t&e eli#«k eMttlu-gs, st@3?tl© brcitJi was maed 
la pl«.©# ©f -tin# isultmp® ®t .?»•• tiamefaeieng* In tlie semoxid ex-
p®i?iii@at,f thm emttiag®: w#r® pregai^ d in tM# sam# jm.wm®r with th® 
©x«f@pti©a #f mm «e.Fi®® wbicto w^m la&ciiilat®*! wltli an a^r cul­
ture of Fm-rn tiMEiafaeiea* hj prie&ing the toaeterial amss .lato the 
b«#» of til® ©mttiag with a aa©41@« All cuttliags were shaded for 
the first w«®& aad throm^omt the es^erlnmt a suffici^ it .supply 
&£ a©l»tiir0 wms ».iataiaed* fe all eaB.©s the mttings were 
mllQwed t# g.i»irif far S© dayii l>#,f©r® final motes wex^e talc©a» 
*lh# f»s«g@ @f tmefa€i«B® throia  ^ the ir&»©ulap system 
#f tai# toisat® plamt aad tinder the la-fluea#© ©f trampiration ia 
iBdieated.# fa-tol» SI Aows. the result® ©tetalned wijain the touaato 
euttlag® *«» all®w  ^fc® tm.na|>ir©# Kfelle %u a bar®tli eultore of 
tti© erowtt. gmll f»th#^n.e« -Bie period ©f traasplratioa varied 
f>«8 c»ae-tfe«rttii t® .four hour®..,- Th© eheek e^attiia-ss showed jao 
gall f©r«ti®a la aiif ease, alth©tt#i tifeere wmm a sli^ t iraria-
ti®» in tto ©f ©.mttiags tiaat li-ted.# Hi® table showA tha.t 
££.'• did pas.s thrattgjs. fee -wa-semliiJ  ^ «y®t©» in ¥aryiiag. 
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ftrst m£ «». tmm h&%rjTo&t wmm 3?®-
p#rtM %y BmMhs Mwmm «iii Tmmmrnm. ft?)-.* &hmm  ^ th&t mia 
®ipgaat®» wm« Tm%m%»&. t© twmtrnsttem^ ana th&t^ tmv 
mm preseatf tli# 'feairfr®«i% #i*gsnii«a sk©ml4 b# eaii© .^ a stra-la 
JS" Bmmw@T,. tlmj a is® at.at©a that furtlae-r wm«k 
•mm. tfei® pr@M®a, aigfefe Imiryi^ et ©r-gaiiiiiis. t# l>ii a cll#-
tiwet .s|>#©i.@#.# liiitll ItSS,, m-a esasldere  ^aa ca\as«d 
-Us.* la. Itt® Rlker*. irigMt a»«i Eeltt 
iiidi0«t#€ that tht®» mt^% hm & €iff©rem«- betake©® 
Fs» feiM f^aoiigig aad crrg^niam* Sl©gl#r how» 
tbi* •OFgami«» i®0lat«4l Jt'rcw wooXlf knot om. 
appi® re»«ifeX  ^ Fa-», ©a agaj* aat should b« eaiied t3i« 
it|»pX« #t:i»aiii ©f fhm gftll In Sl®gler'® farther 
{23p ®4.) fa© als-Q' miittaiti®# tfaat tlii® li&lryf©©t ©r®anl«® 
m» laot a €£0ttia©t :^ mMm wltj&mt glvins mij teaeteiflol^ gieal 
mMmmm- tm- .s«li#ta*iti®t©' M« Br««m 42) als© ahoired 
ttet wti«B f#* mere l»oeulat«  ^toto tlae 
wo^m m.w g.i?©wl»g: p«lst @#rtala saall ansd roQ t^let® would 
»pp#a.i" mAmr #«taiii @cMad|.ti©.iui:« At thSs ti®© Iteaeie aad SuXt 
ilM} mh.Qmm .^.3t fey «ar®fmJt •te!eteFi©l®gt.®al studies,., timt tiiepe wa« 
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w#3^® id«iati#al lo 
la«t©ri9l.€igltga,3. Wmw t^iimr ©viii@EBi# a apee-les 
ese« i® i©4ieat©<t by t&« aaaa«  ^®f ,te a m#diiaa* 
f-s«8lte:»8aa«. f©ms; « p'#3.11el» tm iMrm% 4Myst lifctil# ?»» 
rfaigOf.^ ti## pip€wt«##» ©mly a t# e3.©a€l*  ^and a# 
gjwtti tfe® ©rga^al^ ms ©©-fctl# tis tim h^ttm& of tlie tube. 
Ihi# difjr#'i*@iae# iii g'fwl^ / w©iiiii a |^ s«ifel« aifr©r«oe« 
ta til# ®xl€atli®, wmqwititemexktM mt th.® tw© ®Fganlem»« 
AB<e>tii©r diff©l*0a«# to«tir#©s® tto ^g«iai.saii is tli® accusMlatioji ®r 
stmlimg pi*«»duet«» wme eoa l^©t#i3r kilJted 
#ja tto® ml&ut t&T mtx m^atdis wlill® i»» mft&et 
w«t® mm fs# 
S@t ©iail|f mF«t tber© fea t^eriolegi^ al aifferenfiea, but alee 
«3r« t^@aBiti.© €if fex»cme@« featwam f#»: and Fa» 
©mlt-mr©® ®r l«®ajiti^  fraa mrmm 
.gal.1, @a appl,® ,#b.#wi » 3P##t.lag '!«.%• typl^ l ^11®. wlim 
5jio©»3lat®i, ,i»t@ m® i»t«raoia@ all. 'host® Cto tii-« 
gtthmr taut# tia® #f fs#, Aiis.0g<iit<eje. indue©# t;.?piml 
iia$.rf3P®©t# tot no gall« @m t&# SateifiiiKi# #f th-ea© glant«* 
Itie®® aijrf©.r©j-i##*is as &©% fortli iit tk.® ps^e@di»g <li.&emssiOB* 
Justify the Ottt © »©w speet©# la tii© caa© ot lialry-
'®3i# liaimf^ l... »at«.r© tim© be©a quit© geneopally 
ae©©pt©€ b'«#ams© ®f it® .preiriott# asaoelatl©® with. &nmn gall* 
It »ay w©ll tee that f#  ^ rtaizngeuaas Is aot b&x^mfUX a»d 
3®i.^ t «-¥#iii In®' Am »as pre i^oyt@l„ t^ tw@-yeai» 
lealts&f «,p|3le tf€#a hmtn^ tmim 3 h&i.rjTmmt at th© erown, &pmr 
mm i® mmSk as ^xs^lng an ©xtrieiaiely dry season 
&m 4M tls.® a©j*ai §« tto® tlisi tr©®» inoeu* 
l&t®€ wttli £»» t^ efaol^ oNia  ^ p»€u®ii^  onlj on -^taiird as iraa-eh &.» 
til© .fr«.. tmm A mu  ^ B ljairyr®®t mhow  ^ tlsat 
it Wja« «®re t# Ps.« rhtmmwmM from f0X*m M* It 
«a.s als# mhmm lii&t fmm ,fr©€n;e«<i staling pro<iu.©t» 
wJiHali MlllM Itmlt la »Sje meistiis wUmn mi agar c-ultur®.# it 
m&j ir©ll ¥® tj»,t tlii® &&m& ,pti«»finwiii®a ©©ottrs 1» fclie halr^rr^ot 
•#ii appi© -ani tlmt fcwr y#«r» F»* rklaogeaea will 
Jbiiir© aai. leav® ©aly tMm liits-r®a®®ii mistier r®ots 
©•B, tla.® b08t* 
A prmmum&m€ l»@a®r£«:lal ©ff^ et &f Wm» rklsa&eB®® was found 
la tfe® mt rsstlug mt ©mtt.togas*. ^® g®re®atag« of 
r®@ttog toy Fs» .f&is®®;:®®®® mm tii@s® emt tings was low 
MiillilMii# 
'ieo»pi.«^€ t® growiBg plajat. H®w®t©i*, 
It Is p6.®si'bi® tlimfc & larger .gwiiply ®f ©lafe®mt®dl food products 
w@ airaiiabl® to tU®. gi^ iwlng, plsunt.# fhiis .stlsmlattoijc of poot-
tog tej _F^» Is ©f i«p®rtaa©® ai»a w©uld te® 
mlMsMlm t# all of plants* p@s«tolf a larger p®r-» 
©entaf® .@f r®®t#d ©iitttogs hm ©btstoed hy to®ci3latlon with 
SE* -^ ctiizQg i^iss -©a .8li®®t.- wt.iil® attael»d t® th® plant* TJ3,«b 
it® a« mmrm flaifel# tla# .8li#ot eoul4 fe« eat 
©ff j-ttst hmAm 4^# ia®©w3,ati.©® aysiji i>ttt tm saffld th» esmll 
footfci^ ts w®jiM giMSwr «a# »©%#. 13ais- lia» do®® witli 
faris. mmA 
Watii© tM# 0mmtew a»0wi,t; ©.f l3m.©teri€ilogi.©ai w#rk Imm been 
«i0e«tplisla@it hj tib# mmm ©t tli# dtiitti®!! piste sffletkod,, me pv&per 
partfie&ttim mt a baeteri&l ©ult«r© is ttMeei4©d» F©r 4 
tM# p&«t jmrnwrn ia tlie lba©tei»l«l&gi0al rield laave used 
thm plat# pai»tfi6ati©3B s®d were abi# fc® dt£p-
lt©ate 'Bie. "ase &t aingle ©ell Isolations 
t® ©«ltttr®s t® laa© d#irel#p»iit this liae» Im 
e©an«€ttoa wit& Rtatdiea# tw®  ^»gl« eell ©ulttare® were @l>-» 
%a.i:TOA fro« .it ©«it«re ®f fg-.* rhl&iigemeg.. wJali® tHe 10 other cul­
tures &i £«•.. rhig0gem#» Iiaii -toeem ®«r©fall^  purified by tke dilm* 
ties ^ 2m.te «tla©€:» tiae reaefcioii ef these ©-ul-
titr«® #f 3gtii»E«ieis- sb®w«t wm between the eijagle 
eell ®altiires,# m%m0M ©ell ©ultmre® ayad t&e ©©tlier eultiare, 
«i3i tfe® siiagl# e#ll ©ultmres aiafl tl» efeker nine ewltiirea*. Al-
single eell ©mitaree wmtm aet bandied* yet emcm.^  
was de.iae. t@ ijE i^eate tlia.t etjltares 0# I^* rhl gegema f^ e from 
e®uld be obtaiaed by tbe dtlutioa plate methods 
la %tee e®wr®e M* l^ i® etmdy#  ^ mmm eemsideratioia was given 
t@ ttae deirelep i^it 
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Uitm -ffee®# iMtc&ted timt aeeondar  ^ ^Silla earn 
fame# *i»s Fm* 'pMmB&m tMe irasciaLXar sy#-
t-®»» im tia» ea«« #f galls appl# It im p«»s®ll>l# 
tiiat m few- @f tli« '©i«wft gall were Into a xjlem 
¥#s:®#S, wb®ii tiMi 0rlgiiiSil,. iii®©iilat.i<m ms i®a€©» fh©#e orga-HiaaaMi 
thits mp til# ms©«la.i' sfBtmm tmr a 41stan©© xmtil io€g<e4 
lu s©js# la t&« va^eialaf" #l#a«at» Her© tli©y isii.^ l5 start 
t® gwmi-* mwiAltl-mm w#re mommlmt mnfaveorable an l^ it 
wa« Bot ittttll tk® tr## mm & ymw ©M that a ©welling ©f 
Bis# wms lti« paatsag® &t gs» tmaefaciejEui 
ifa,»©til&r .®grst-^  t# f©,«m ©©-©©aiary galla- €oe® not j^ r®-
#!»€# tbi® faet tbat l^ls #mm l». fey lnoculati0s 
fsa turn grwlag polmt# ®®,{1 l>® mrrleii la tiiis my as reported Ijy 
Elteer CIS) ant aa€ lalMea iMX}» However, it laay be 
tl»t thm paasatg#. of f*# tttusBJfaeleiis fciiro-a  ^the meeutlar syst^  
is re»f#B»l'fel# tli» .galls .f®3OT®<a la the above aiatniier* 
it i« timt tli© iraif®ala.r syst^  of the plaat may 
mwwm- t® tipa.m«i:«n*t ff«» tmmt&.&tmks t® ©%li@r ^rts mUen tl3le orgaB-
%mm is. iat# tti-® mmulB.T #l«jE®uta« 
®ti.» paasag# fs« tmefeelett# taa® Ji^ le® aay ©xplaia 
tb:# re®alt.« oC Sfflitli. iZB} moTm ©©aipletely, iie reported that 
im til® 4.s.lfiy« tim tisior sfernBd obA# it» way exis.lua.ively 
tn tli.e pi?0t©»yla» regi@a .#f tli© plant* It would seem that, a» 
the esmsal ageat wra.-s pa-ssiiag, I3i@ xylim ves.s©lfi., mmm' &t 
til® @rgaals» IS® 2.««t to different iatere l^luiar 
mem ©rgariisw,# b l^ag tmt ia wo-uM iiidu^# only 
m ia imstoer of would be sufTleieut 
t# allow tbe tiaior tfeaa-t BmttU (tS) f©«iKl la 
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Simgl# prn^m^- SiagJ# p«»liLr 
(.t*4 C0« a^-2.1y 
te, f©liS,e3i« 
ms^%wm mmS. 
p®i.,at #jr fji» tim®fe<st#iaa and £s» rhlao* 
i^ea»g wm0 wMmm gmwlmg. Mm l^m^tmm 
BsmmMmmm-m m&y fe# r&a&XXj 
dlffeFemttat## %y a3P«wtk tB laedia* IJunlaaBa solu­
tion wmm mm «ff€eti¥e m ciiff@re»tSal asMtiimi a# ealeiiam Career©* 
»4ii» #r S®:sptt»3.®t*» 
R#aalt«. £mm tfe® pl©t® ®t Aw##. I®wa, 
tm l»iswi# laia®®-® aai .psferadJia 4»1 per ©®at# 
per #«(»t a.s  ^ .p«iF -©^st bsta?f.r@o t^.p we4ge, 
»i®t #©:atoli( gmft# wrajpiiM with. aih»#lv«! tap«.* 
filMs tti# gmttm wmwm ^w«pp#a wltfe «t3?ing# 3p©r cmtj, 
f«!r «ta€ if*! •f^ .r r@si##tiir#ly,, occarred..-. 
m#a til# 3W»^®5P #,f «id tto® eff®@fc tJi# m£ 
wm.'ff^ m'r aw tatoa tut# tfei#s® result® iaaioat® that 
tto,«. w#4g# graft iiripapjp0  ^ w-itb tap© was ttoe mm&t effect-
i.ir# wftf #f r®(i:n.^ iag «ii p.l©'e«'-r®< t^»g3:'aft»4 apple t.iree« 
#f til# mrl«ti#s • 
1. A* 
1®3® 'Mme wa ^-^vrnmnt parfeieull««i-
Tmm% 1 %& 4m. B# Bml# So««. 
t^«ip B4®a* Ml: 
2». 1*. 
3»t2# ®a©. t®B(ii»ii#y ©f «t« i®ps«0^sll ©rgaaisa t# 
%m #onjuncti.«i«s wltto iJoiir* 
A®r# 1®S« -^1 f47-7#6* 
S-# aimati?y»ja# fcry ' 
Tim iktmtml&isy ©¥#Fg3?©wtSi« &ppie 
imioas* Uapublisli®# i<»m Stat© College* 
•## Greene# l»#,.®£ait leltoss, I«l* 
191S &ttmmt m£ ^11 i3i|»©ia m ymm^ &.pptm ®r-
•felteri.* Wm& Agr* B35^» Sta« Eee. Balm S-0« 
latevleff* »*&.m 
1@20 fjmlt Mm* ApwX» 9* 
(tQoE'iglimi .la fl«it ff^ teetiem, LenSJagiinaa, 
St »#% .«eem|.* 
#« ll«ll* 
ii^  A f-0f» tJa® stataSng fea©t«rlal fl&g©l.l«.*, 
Statu Ef to*##* 
.liiteiJi* F..» an  ^ .1toa»«at t* 
ISSi ll<illi»i« l»®tepl« Qf I#g®wiJi^ a plants* 
Ap»» !«.• 20 s 
Ifti ©3:^ «^11 @» ap,pl© ti?©©s. I»,y nyoi im-
t« I*B*# iOB# Wsuaey#: t*#» 
Ittl It «tm% •©£ Um QorntsmM, ©f ©i»@«a@all ooa a|>pl« 
S» t&« mxmmr^rn %mm. 4gr# Bxp. Sfea# Res*. 
mi* 
• mm « f^spttotr 3®®«a# knots 
3^3.* 
' A m.tvS.w ®3?®was&3Ll tor 
mt. W&mtmmm lieSSTlWle 
•^BEFTIBt..* Jls 
. S'^ .jlt.|ii 1^#®*# 
•"iMtii • • •' S%mMm» ®f ©veygi^ wtiis, ajitt hali'^ i»<K>% 
m. « i^»a« ®«ris«i^  %mm Stat# G@ll»g:© ^omp* 
sei# 4t 
.J:5* B-«K« 
.^. iJipi^ i^NA ©If ift&M tlias; g»«iaide6»e»ift.a 
19 '^ mMtlmm ^ Wm^ mwmm^mll ox^Bias t& it« 
&©»% ti«;s®it^ #. itgip* Has* 'SSt Xi9--132» 
m* 
.fflWpi^ i0gl.©al ^of mm host tl«sct» 
t# tilt -^ oaa?* A.sr» Hes* 26 s 
&•!# 
• ••••••'•••'•"' $M relatl^  t# stock* 
fit#®'-# 
3 '^» . . -. Wmmi.m-9.. M-mB* 
'•"1^  ^ •••• ': .|i3»fa3?»M®a of «.pple 
€wm la«t» aatl* t» 
11  ^ jK®f|lttj|- SwSts 
• 'Stea^a ®f QTmrnm^"^ 'Wi mmm& owrgrowtii® m 
m^$s rntrnrnUm Ms 
ifeaft®M.* *«*.» s«i i^tt» <i»w« 
«3»ttoii ©f <s®3f%stta to tSie develoi^ -
•t o  ^ »©ts* Sel«®» #@t 3Sf--3S#» 
at WmmMMi W*M. 
"""~1 |ir3p®g^sa »po  ^m ttoa ©« t^iP®X of ©rewBaall# 
ftaii i9ial^ osmt3.@wi at tlsR imi>aa» 
^mmmrn t^ i^ ^ogatli.# Its 483-4a#» 
W«H»a 
mk ljitm®tlmm of smim-err appl» 
%mm»:m. ^mm* Ag»* B»»-» 41f SW«®4l0* 
i^ « v»# wrnMB^m.^ : s« 
A mtmMf &t mmmmmtt* Aaaa.. lot, 3ft 
MHI'ieiSE*-it* 
MMgimm0 B«4« 
iftS Steii®# #ii. tl® #f appi® ^&^Wm 
1^* »»• Sf I. »a^M. 
..# «at B*»m 
©wwgitll t,la» .j'emif* Agj?* m»9» 
tyf#. mi' Agr.-
»©»» mt mf^m, 
Wf-m 
mpjpJl# stimto tfe® ®3?@*ni^ ljt ©.i^  
gumlMR im !?«©.©% Agr* 40 s 
W-fiS., 
'IE®-.* 0»»©:» 
1J»W A jpl&at ©idgia*. Sei«s®«  ^ ii*«* 
:tSt 
* Is'wim.#: *.1  ^ i^ if«®i»®3®i,#. <s*#* 
• #1" it# mm$. i^ sae i^y* 
A||i^ .« I'»i# ail#. 2M-.m 
' '' W0 atwe j^w ®f ©rosna l^l.* ¥..3# 
©®^%» A .^».» aar*. ft,.* .i3E .^« mtrn- ®6S», 
Wi'igtei.* ¥..•»•# A«.A..## »»i mis».r, .A*.J.. 
Studt#» ®« jpi?@s«af aiagl® ©®:11 i»&Iatlmi» 
£w@m mm mmM. ©i»€swa®»3.i @]Rgaisl«ffl«.# JFmir, 
Ag3P* 41.t MI-S#®..,. 
fi&t# J* A h&lrjrmt 0m tmo-^je&r a^pple s»©dliiig» 
Iff artifleiaX ls®«miati©ia wi^  Ps, gMzoseaes* 
fie ally e»#ttt€aa of th© r®dt.s 1» & IfsfS l^Sv# featmr®. 
J&ia©mia%©4 @ja Jmne 30193## tJi© piet^e was takeja 
#» 19, 1930• A* aali^rcwt in<tm.e««l fey Ps* 
, isolated froa liaif^r®ot ®b appl©, i^S"Ta&iry-
'S^sFiWule* P®» rhi zmg,&nm& Iselated frma halryroot 
'gxperiajftatal plots ilm©s  ^
T*!?! 1 rfif^  

M* S Imi3?yroot m Waaltfey 
appl# fef artificial lno©iilati®a witlt ?«• rjb.l&0-
The pronoun©^# «W0llii4@s- wifclTTib^obJ"''" 
isbo% roots are Inomlatse  ^
iTmlf IS#. 1920# Bie pietei^ s was taScem D©-ceiat>©r 
.5* lt3#» WT&m l»p#rls€mt:al pl®t», Aa©.«, iowa. 

Flat# III:» Pi^ ms A fmni memrriMg rn&Sm? xwataraX 
eonditi<i»® Sa connection witfe wholly apiiM 
{grl#s-e  ^ laatgim) tw#-year ap|»l« 
«ee i^±mg»':*. 'it is n©t@i. timt the b&iryr&Qt 
usually wlg:liiates a woolly «piiM gall. 
mi*Qm Sxp@Tlimmt«iX pMtm, &m»B, l©wa# 

X f *  T y p l G & X  found meurring aatmi^ liy on 
omamemMl slimbs. spemimismm ©fetaiiaed trmm a 
survey a% Bhenandoaii, I®wa, dmflmg tii® fall of 
193D. A- Snowberry {Sfiipto^rl^mx^iis rm&mmmwa),-
B» B©a®y«m©kl» (Lonie^r  ^%ayta3^3.ea |, ——-

flat# '?• ail3?yro0t f&mmd natmmllf &n sptm,m 




fl« Typical response obfealm#ii Tsy li^ awl.atl.m late  ^ th.e 
crown of sugar beets ia tii® gF®#j^oms0-
la#«sjaMti©as w«r® ma. -^smmry MB., while 
tai© pil©laar@ was tatoa li®r©h 2Bf 1930* 
A- lesMlta #f wt-feb a sterile needle. 




fXI* M-mm t Wimi^ stoj^;"!©»•%» 
I»3r witli rutzmgrnrnm.^ 
mmim wmMm mm I.?! t§^ -^  Smd %mt ptn^ h^  wmrn 
^U<m «m 1.1» Xtll0« 
Iftt#, f@jw®€ at thm &t iaocul-sttiim »ir«\ «&»i:^y 
'VisAM* tm B mhllm A -sl^vii tmm st'^m ^ 
\ i V 
1 ' \ 
•••J.!®**' 
FMte fill* lnda;e«a #n f^yls daisy fey 
artificial in&cmlatim* IsQ-etila tl©ns were 
imAm mn afe.i»  ^ S#. Its#, aiMl pletur# tak©a ©n 
Jatt® 11,# Its©:. A- Sli®*s, the r .^etioia fip<a» 
iaoculatiau witli a »©®dlo* S- Small 
3P@otlefc» Induced at ttee polst ®f InomlaljiQii 




Flat# X%* tmm tmm Q 
flants iH0C-alat«#. Smxmwj W-t, euttlB.gs 
»€« aa  ^ lburie<l Sm miA.&pit$.X ®, IBm, amd 
ftcttt3W taken oa Um  ^ 2:3,. WS&* A- I>®¥©1©P'» 
©f r&&%B twmm- jp-aimt- ®f inoealat IQB wltfe 
tai« S.»te3?ao4# of 
Tm-tm fQTm Q Jiair^rroot 
JL»dm©@€ ©n f&rtz daisy fej Z i^iSSSBS£* 
Plate IX* 
Flaife# 3C* mt emttliig# ttm&mLat&S. witii a 
sterll# ii0:©€l.#» Iii@©ial&ttoB® were mau&m ckb 
Mmmry XS# 103O^» eattiBg® a»(t© aM Mtmm 
l>mried .im ©and AprU. ®, tlx© pletmjpe 
WBM talfe®*! on May 2B:t H©i?!Bal F#otizi^  
®JF Sa?f#ftoyll«ia emttiBgs ocfsmi'riiag ©nly at tite.® 
fea.s© a.iit. nodes. M&rm:t l*©#timg Qf I^rls 
aalsj eattings ©ee«i*3?t»g ©aly at tii# Isaae* 

Flat# XI* leaet-iQU i-noeialatios of Bpj®pliylX«Ji 
®ii tla«t lnterii«t€e8« .Iiaoeuiations wer© made on 
'MQ» 1.9S0. l#otii3^ m til# intemod© 
indmeed toy iii©eulatto« wi%h f^.. rhlz-ogeneg. 
®- InQewlmtiaii witli a sterile aeeclle produc@d. a 
wouint tliat feeal#d owf* G- Qaj,ls Indue^ed on th© 






Plat® XII* R^actloRs lay tti® ln©culati©n of Coleu®. 
ffei© i-Boemlatloiis we^r© .made oa Jma® 19, 19.50, 
€suttings wer« ma-ll# and toarliKa im saa4 @a August 
4, 1950# wbll# fell® piatttr®. was t&k@n 0m August 
MQ, 19:3®% A- Sails ija€«G»<l toy F-s. fe^am&faeleng* 
S" .Eeaetioa Ijsoeulatloa "ifiUS a stJeFll# 
neM.3..®» Sooting .im4we©ii fey F«.# rlii z.og-®B«ai at 
tti® p®iafc ®f £m@ealat'J.«ii» 
Flats XXI, 
Flat® XIII*. Oattiiag# ®©l#et.ed at rand®® Srtm 
aaad #b«#k ®©iPt#» SS «t®ys aftej? th® 
starfc »f the »^@rS»«at.* A-» R-©©t. stlmilatioii 
% inomiMtioa i®ltb Ss» rfaiaogenea. 
B» fefwtl cuttiags stosiiwlriig only very smll 
Plate XXU 
Flat# XI¥.* 0tttti.ng© ol' Spitraea ©fetalBed 
fx>€Dii 1.00 us#€. a.t ttat o# tii# @xp@riiaezit» 
Iii©®«l&to@4 -mm F®hTw&ry S, JL333.« aad tfe® picture 
tak#m ©m IteFi^  27, ItSi* A- etifctiaga 
fFsai the €tieck seri«e» B- Rooted cutting® from 
tto© series inoeulat@€ witaa Fg.* rixlzQ&emmm twom 
mpp-lm-rn 0- ao-ot©d ©wttings l^ om tki# ie!n«« 
wltM ?•©.• from Spiraea wa-
Plate XIV, 
•3.34« 
flat© Xf• , 1 halryF#«ilj tm^nm€ toj artifteial iBo^mla-
tioii mxth fm* riila-g-g#ii#m* feo^ulations were 
iaa4® ©a Jmly IPsS,: wlill© tti# pictmr© was 
tafeeu 1.9# 1.0^* A- fypieal lialry-
la«itte«€ ©n Wealthy aelom* B** Tjpicml 
iialrjr©®% peaeh s®e<a.liiag« From th© 
plfts# A»s# lmsi.m 
Plat# XV. 
flat© X¥I# Wmwm A iii€»-©©d fey !>©• rlriizo^ne# tm 
0a®-j©ar la.®©BlalToii® wmriS made 
on lS<p 19S®# ^11® th« plettir© waa 
on Mmwrn^mw 3.9, 195@» A* ^Pyp i^eal lialryroot 
IndlucM ©a lussiafi ©llw# semiLltngfi^  B- Typical 
iiaifyroQ-t iiMSii©®€ 0©-toa@aster seedlings* 
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l#ss Sait. 
J was Rj^veafe©!? 4, IBINIIi:* at St* J03#|^ , Missouri* 
My pareiit# as*# Rrlstei# Bill Smit and Balla |SreeafieXd) 
Sttit» Ai't©  ^ ijeiag frew tlj.« Ottai®ffa, Iowa, Hi^  
S.©ii©©-i tm 102®# I att;«.iMi:ed t3a® X@wa Stat© G©ll©ge ;for 
f^ar years, reeeiviag tlie B®gree ia W^rm Crops aud 
S'Oi.l8 im -iJttwS' iiW* .In. tii# sao#. »«»ath I feegsua -work &.&. a 
at til© ,Ka,astt« Stat© Agricultural Oolleg©, 
Cii ^tily 1, lf.E8» .1 r@t.uru©d t# tto® .I©wa Stat« College a» 
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of Fli^ t l]H©partafflat of Agrlettltur#.. In June, 
lasS,# tb.® I#wa State .G©ll.@g® grsyat-^d s© tla© il.»S» degree in 
Plaat ?atfcol®gy » I aai. m a@al3.®r ©f ^mmmm Sigiaa D«it&, Ph.i 
.lap-pft I*bl.i( S.i..gwa Xi,ip and tfe© Jiaerieaa pli;^t@|»atiia@logie&l 
Soeietf'#. 
